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TllliKK    'I'^'I'KS    OF    ()('(  I.L'SIOX    OF    TIIK    KSOIMI  A(  I  IS    l\ 

EARLY    LIFE* 

THOMAS     MORGAN     KOTCII.     M.D. 

BOSTON 

'L'liL'  iulluwini:'  cases  of  oc-clu.-ioii  of  tlic  i'so|ihagus  ol'  iion-trauiuatie 
origin  have  been  under  my  care  in  the  wards  of  the  Children's  Hospital. 
The  rather  unusual  occurrence  of  the  condition  in  my  experience  and 
the  importance  of  recognizing  which  type  we  are  dealing  with,  on  account 
of  prognosis  and  treatment,  are  my  reasons  for  reporting  them.  Consid- 
ering the  rarity  of  the  condition  it  is  to  be  noted  as  a  coincidence  that 
during  Dr.  Morse's  service,  preceding  mine,  three  cases  of  esophageal 
narrowing  entered  the  same  wards  and  have  been  reported  by  him. 

Case  1. — Tlie  first  case  is  tliat  of  a  iioy  2.5  nioiitlis  rjid.  Tlic  labor  was 
normal  and  the  infant  was  normally  developed.  He  was  fed  on  breast  milk  for 
the  first  seventeen  months.  From  birth  he  had  always  vomited,  from  four  to  six 
times  daily.  The  vomiting  had  always  occurred  during  tlie  feedings  and  was  never 
forcible.  The  child  gagged  or  coughed  a  little  and  a  considerable  amount  of  the 
feeding  would  come  out  of  his  mouth.  Sometimes  he  vomited  just  as  he  began 
his  feeding  and  the  amount  then  was  a  great  deal  more  than  he  had  just  swal- 
lowed. The  vomitus  consisted  of  unchanged  milk,  not  curdled  or  sour,  and  had 
no  regular  relation  to  the  feedings.  Sometimes  he  would  retain  several  feedings 
and  then  vomit  during  the  next  two  or  three.  He  not  only  vomited  l)reast  milk 
but  modifications  of  cow's  milk.  He  seemed  to  be  always  hungry  and  had  to  be 
fed  at  least  twelve  times  a  day.  It  was  found  that  he  vomited  less  if  he  had  only 
three  ounces  given  at  a  feeding.  He  had  always  been  constipated  and  he  soon 
became  a  pal",  thin  baby. 

Physical  examination,  beginning  with  the  moutii  and  tiiroat.  was  negative 
except  for  the  heart,  which  was  found  to  Ije  decidedly  dislocated  to  the  right. 
and  there  was  a  blowing,  systolic  murmur,  loudest  at  the  base  and  transmitted 
to  the  left  axilla.  There  was  no  systolic  retraction.  The  urine  was  normal. 
Listening  with  a  stethoscope  over  the  epigastrium,  when  the  child  was  swallow- 
ing, a  slight  splashing  sound  was  heard  fifteen  to  twenty  seconds  after  the 
mouthful  of  milk  had  been  swallowed.  The  sound  was  like  that  of  a  metallic 
trickling  as  though  the  milk  came  into  the  stomach  by  drops.  The  usual  time 
for  liquid  to  pass  into  the  stomach  at  this  age  is  five  seconds. 

A  bismuth  meal  was  given  and  a  Roentgen  examination  immediately  made. 
This  showed  a  narrowing  of  the  lower  third  of  the  esophagus  extending  not  quite 
to  the  cardia.  The  esophagus  was  shown  to  be  a  little  to  the  right  of  the  median 
line  and  there  appeared  to  be  pericardial  and  mediastinal  adhesions.  The 
esophagoscope  showed  a  stricture  of  the  esophagus  about  17  cm.  from  the  incisor 
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teeili.  approached  by  a  funnel-sluiped  nanowino;  while  the  upper  part  of  the 
esophagus  was  found  to  be  slightly  dilated.  The  narrowing  appeared  very  great 
and  a  sound,  l^  cm.  in  diameter,  could  not  be  introduced.  It  may  be  said  here 
that  the  distance  from  the  gums  to  the  cardia  in  the  newlwrn  is  about  17  cm. 
and  at  three  years  from  23  to  24  cm.  Figures  1,  2  and  3  show  the  stricture  and 
2  and  3  show  that  a  certain  amount  of  the  bismuth  meal  had  trickled  through 
into  the  stomach.  The  child  lost  rapidly  in  weight  and  strength  and  the  stric- 
ture was  so  small  that  it  was  deemed  dangerous  and  therefore  inadvisable  by  Dr. 
D.  Crosby  Greene  to  attempt  to  dilate  it  through  the  esophagoscope  by  the  usual 
means.  I  might  say  in  paf-^ing  that  in  congenital  cases,  of  which  type  this 
seemed  to  be,  there  is  apt  to  be  increased  connective  tissue  around  the  esophagus 
which  may  extend  down  and  form  adhesions  and  thus  displace  the  heart.  It  was 
these  adhesions  which  were  supposed  to  have  caused  the  dislocation  of  the  heart 
to  the  right.  The  only  means  of  saving  the  child's  life  appeared  to  be  a  gastrec- 
tomy which  would  permit  of  the  child's  being  fed  directly  into  the  stomach,  and 
it  was  thought  that  when  the  general  condition  improved  he  might  be  able  to 
stand  the  manipulation  necessary  to  dilate  the  esophagus.  The  operation  was 
performed  but  the  child  died.     No  autopsy  was  permitted. 

This  case  represents  an  extreme  congenital  organic  condition  of  a 
tx'pe  which  as  a  rule  is  inoperahle  and  is  alnio.st  universally  fatal. 

Case  2. — T;ie  second  case  is  a  more  favorable  type  for  treatment  and  for  life. 
This  case  represents  a  type  of  probable  congenital  narrowing  not  necessarily, 
liowever.  of  organic  lesion  in  the  esophagus  but  caused  by  congenital  central 
spasm,  resulting  in  dilatation  of  the  esophagus  above  the  point  of  narrowing. 
A  girl  of  10  years  old,  normal  at  birth,  was  fed  on  breast  milk  for  eleven  months 
and  during  this  time  was  well  and  strong.  She  was  then  given  cow's  milk  and 
cereals  and  at  once  began  to  vomit  regularly  during  her  meals.  She  would  vomit 
several  times  while  taking  her  food.  The  amount  vomited  was  small,  never 
more  than  a  few  mouthfuls.  The  vomiting  caused  her  a  good  deal  of  effort  and 
distress  until  she  learned  to  aid  its  occurence  by  putting  her  fingers  down  her 
throat.  This  continued  until  she  was  4  years  old  and  she  had  become  a  thin, 
pale,  constipated  child.  At  this  time  she  swallowed  a  piece  of  meat  in  her  soup 
and  for  four  days  following  she  vomited  everything,  even  water.  The  vomiting 
then  gradually  lessened  and  she  was  kept  on  a  diet  of  milk  and  cereals  for  two 
years.  Since  that  time  she  had  developed  well  and  had  become  a  strong,  well 
girl.  There  was  no  history  of  her  liaving  swallowed  anything  corrosive.  Four 
days  before  she  was  seen  at  the  hospital  she  ate  an  orange  and  an  hour  later  she 
was  unable  to  eat  her  dinner  because  of  discomfort  which  was  only  relieved  by 
inducing  vomiting  with  her  fingers.  She  was  unable  to  swallow  anything,  even 
water,  without  having  to  vomit  it  directly.     She  was  in  a  very  weak  condition. 

Nothing  abnormal  was  found  on  physical  examination.  A  bismuth  meal  was 
given  and  a  Roentgen  picture  showed  that  the  bismuth  had  passed  only  a  little  way 
beyond  the  middle  of  the  esophagus,  as  shown  in  Fig.  4,  and  that  there  was  none 
in  the  stomach.  The  part  of  the  esophagus  containing  the  bismuth  was  .shown 
to  be  greatly  dilated  and  at  the  bottom  of  this  dilatation  a  circular  object  was 
made  out  the  size  of  a  small  coin.  An  oval  esophagoscope  li^  by  1  inch  in 
diameter  was  passed  into  the  esophagus  by  Dr.  Greene  and  encountered  a  mass 
of  orange  pulp  mixed  with  the  bismuth.  This  was  withdrawn  and  was  found  to  be 
practically  the  whole  of  an  orange  pulp.  Entangled  in  it  was  a  penny.  After 
removal  of  the  obstruction  the  esophagus  was  examined.  Marked  dilatation  of 
the  lower  third  was  observed,  and  a  constriction  i/o  cm.  in  diameter  at  a  distance 
of  25  cm.  from  the  incisor  teeth.  The  distance  for  a  child  of  this  age  should  be 
about  27  to  30  cm.  The  stricture  was  dilated  and  it  was  then  found  that  a  sound, 
l.«  cm.  in  diameter  could  be  passed.  The  child  could  then  take  soft  solids 
without   discomfort.     Figure  .5  shows  the  stricture  after  the  obstacles  had   been 


FL".  1. — Stiic-tuie  of  the  csoplia^iis. 


Fig-  2. — Stricture  of  the  esophagus  showing  that  a     portion  of  tlie  bismutli 
meal  had  trickled  through  the  stricture  into  the  stomach. 


Fig.  3. — Stricture    of    the   esophagus.     A    portion    of    tlie   bismuth    meal    has 
trickled  through  into  the  stomach. 


Fig.  4. — Stricture  of  the  esophagus  in  a  girl   10  years  old,  showing  that  the 
bismuth  has  passed  only  a  little  way  beyond  the  middle  of  the  esophagus. 


fio.  5._Stiictuie  in  same  case  as  Figure  4  after  obstruction  in  the  form  of 
oran-ic  i)ulp  and  a  penny  liad  l)ecn  removed  and  dilatation  performed. 


Fig.  6. — Stricture  of  the  esophagus  of  the  spastic  variety  in  a  boy  5%  years 
old.  The  bismuth  is  shown  as  having  passed  into  the  stomach.  There  was  no 
pyloric  stenosis. 


fi 


Fiu.  7. — See  Fig.  6  for  description. 


Fig.  8. Showing  the  stomach  tube  in  the  stomach  after  brief  resistance  at 

tlie  cardia.     Same  case  as  Figures  6  and  7. 


J-'ig.  !•. — Same  casi-  as  Fi<>ures  0.  7  and  S.  tli<>  cliild  I\  iii<i  on  his  face,  the 
esopliagus  full  of  bisinuth  and  the  |>if.-ience  of  a  stiietuie  in  tlie  cardiac  end  of  the 
stomach. 


Fig.  10. — .Same  case.  Roentgen  picture  taken  after  bismuth  meal,  following 
treatment  by  dilatation,  showing  that  the  bismuth  has  passed  freely  into  the 
stomach. 


Fig.  11. — Same  case.  On  a  recurrence  of  the  symptoms,  this  radiograph  was 
taken,  showing  the  presence  of  a  coin  wliich  was  prevented  by  spasm  from  enter- 
ing tlie  stomach.     It  was  removed  with  tlie  aid  of  the  esophagoscope. 


Fig.  12. — Same  case.  A  wvok  later.  voiiiitiii<;  liaviiij:  recurred,  the  esopliajjo- 
scope  was  passed  and  a  piece  of  l)ristle  discovered,  wliicli  was  removed.  It  had 
caused  spasm. 
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removed.  The  child  gained  in  weight  and  strength  and  after  having  the  esopha- 
gus dilated  at  intervals,  got  entirely  well,  and  on  leaving  the  hospital  was  eat- 
ing the  regular  house  diet. 

This  patient  is  one  who,  from  time  to  time,  should  be  treated  by 
dilatation  through  the  esophagoscope,  and  will,  under  these  conditions, 
probably  continue  to  do  well.  The  intervals  for  necessary  dilatation  will 
grow  longer,  and  eventually  dilatation  will,  in  all  probability,  be 
unnecessary. 

The  history  and  appearance  at  the  first  examination  inclined  Dr. 
Greene  to  the  belief  that  the  case  was  one  of  organic  congenital  stricture 
of  the  esophagus  at  the  cardia,  but  the  subsequent  ease  with  which  the 
resistance  gave  way  led  him  to  believe  that  it  was  probably  merely  a  case 
of  cardiospasm.  In  the  etiology  of  these  cases  of  spasm  of  the  cardia  the 
congenital  element  is  a  likely  factor.  The  spasm  occurs  at  the  point  of 
normal  constriction  and  is  simply  an  exaggeration  of  normal  spasm. 
This  case,  which  represents  a  narrowing  of  the  esophagus  on  the  border 
line  between  a  local  organic  condition  and  one  of  central  spasmodic 
origin,  is  of  a  type  exceeedingly  favorable  for  treatment. 

Case  3. — The  third  case  is  that  of  a  boy  5%  years  old.  He  was  normally 
developed  at  birth.  So  long  as  he  was  fed  on  liquids  and  soft  solids  he  did  not 
vomit.  There  was  no  history  of  anything  corrosive  having  been  swallowed. 
When  he  was  5%  j-ears  old  he  began  to  vomit  everything  that  he  ate. 

Physical  examination  revealed  nothing  abnormal.  The  bowels  had  been  con- 
stipated but  he  had  complained  of  no  pain  and  there  were  no  other  symptoms 
excepting  the  loss  of  weight.     The  urine  was  normal. 

Bismuth  meals  were  given  and  Roentgen  pictures  taken  at  intervals.  These 
revealed  nothing  abnormal  in  the  chest,  and  the  bismuth  had  passed  into  the 
stomach  and  intestines,  showing  that  there  was  no  pyloric  stenosis.  Figures  6 
and  7  show  this.  He  was  then  given  bread  and  milk  and  again  vomited  after 
taking  a  few  mouthfuls.  A  stomach  tube  No.  34  French,  was  passed  and  met 
with  a  resistance  at  a  distance  of  24  cm.  from  the  incisor  teeth.  The  normal  dis- 
tance from  the  incisor  teeth  to  the  cardia  at  this  age,  according  to  Morse,  is 
about  27  cm.  After  a  short  time  the  resistance  gave  way  and  the  tube  was 
passed  into  the  stomach  as  shown  in  Figure  8.  The  tube  was  then  removed,  a 
bismuth  meal  given,  and  a  Roentgen  picture  again  taken.  Figure  9,  the  child 
lying  on  his  face,  shows  the  esophagus  entirely  full  of  bismuth  and  the  presence 
of  a  stricture  near  the  cardiac  end  of  the  stomach.  He  was  then  treated  by 
having  the  stricture  dilated  every  four  hours.  Later  a  bismuth  meal  was  given 
without  the  tube  and  a  Roentgen  again  taken.  This  (Fig.  10)  shows  that  the 
bismuth  has  passed  freely  through  into  the  stomach.  Some  days  later  he  began 
to  take  liquids,  having  the  tube  passed  only  once  a  day  for  two  weeks.  After 
this  he  was  able  to  take  house  diet  without  vomiting. 

Dr.  Greene  at  this  time  passed  the  esophagoscope  and  found  that  the  esopha- 
gus was  unusually  roomy  above  the  cardia,  especially  at  its  lower  third.  Spastic 
closure  of  the  cardia  was  noted  but  this  was  relieved  by  slight  pressure  and  the 
esophagoscope  was  passed  through  it.  There  were  no  signs  of  bagging  of  the 
esophagus  nor  any  poucli,  and  the  spastic  closure  of  the  cardia  was  always  easily 
obliterated  by  slight  pressure. 

The  child  remained  perfectly  well  for  two  weeks  and  then  began  to  vomit 
everything,  even  water.  A  Roentgen  picture  then  showed  the  presence  of  a  foreign 
body  in  the  esophagus,  and  Dr.  Greene,  by  means  of  the  esophagoscope,  removed 
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a  quarter  dollar.  Figure  11  shows  the  quarter  prevented  by  the  spasm  from 
entering  the  stomach.  The  child  then  seemed  perfectly  well  and  there  was  no 
vomiting  for  a  week.  He  then  began  to  vomit  again  and  when  the  esophago- 
scope  was  passed  it  revealed  a  piece  of  bristle  just  above  the  cardia.  This  was 
easily  removed  by  forceps.  Figure  12  shows  the  bristle.  Since  this  time  the 
child  has  occasionally  had  a  slight  spasm  of  the  esophagus  and  dilatation  has 
been  done  once  or  twice.  The  spasm,  however,  is  growing  less  and  probably  will 
soon  cease  to  appear.  The  child  did  not  seem  to  be  of  a  nervous  temperament  and 
his  parents  were  not  neurotic. 

There  seem  to  be  two  classes  of  esophageal  narrowing  irrespective  of 
those  of  traumatic  origin.  Both  classes  will  probably  be  found  to  be  of 
congenital  origin.  One  of  them,  however,  is  a  localized  organic  condition 
in  the  walls  of  the  esophagus,  while  the  other  is  a  functional,  with 
possibly  an  additional  organic,  congenital  condition, of  a  brain  center, 
which  is  represented  by  a  lack  of  inhibition. 

It  is  possible  that  pure  spasms  of  the  esophagus  are  mostly  congenital 
and  are  located  in  the  brain. 

197  Commonwealth  Avenue. 
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DiJSSELDORF 

■  While  former  authors  have  bestowed  but  little  attention  on  the  ques- 
tion of  how  the  subjects  of  their  investigations  regarding  metabolism 
behaved  while  under  observation  —  whether  they  were  still  or  moved  — 
this  circumstance  of  increased  or  decreased  activity  is  of  the  most  vital 
interest  the  moment  we  include  respiratory  metabolism  in  our  investi- 
gation. The  decomposition  of  X-containing  matter  is  only  to  a  slight 
degree  influenced  by  activity,  especially  in  the  case  of  infants;  but  the 
decomposition  of  nitrogen-free  matter,  and  with  it  the  elimination  of 
COo  rises  immediately,  as  soon  as  the  subject  makes  any  action,  moves 
or  cries.  Even  in  the  second  experiment  which  Eubner  and  Heubner- 
carried  out  on  infants  in  the  Pettenkoffer  apparatus,  these  two  authors 
attached  very  slight  value  to  the  performance  of  the  child.    They  said : 

Physical  rest  and  activity  on  the  part  of  the  subjects  may  be  regarded  as 
nearly,  if  not  entirely,  alike:  considerable  performance  is,  indeed,  quite  out  of 
the  question.  In  our  estimation  the  normal  child  was  somewhat  more  active 
than  the  weakly,  emaciated  child.  Such  differences,  however,  may  be  more  or 
less  completely  compensated  for  by  sleeping  time  and  depth  of  sleep.  In  these 
slight  differences  of  course  is  included  also  that  which  might  at  the  time  be 
termed  individual  characteristics.  Hence  with  the  matter  under  consideration 
one  will  be  in  a  position  to  judge  with  all  possible  acuteness  the  effects  of 
various  forms  of  nourishment  on  the  child. 

AVe  see  that  here  the  significance  of  the  child's  accomplishments  is 
still  completely  undervalued.  Here  also  a  parallel  is  drawn  between  the 
normal  child  and  the  emaciated  one  in  computing  the  transformation,  a 
thoroughly  inadmissible  comparison,  as  we  know  to-day,  for  it  is  just 
the  emaciated  child  that  because  of  the  abnormality  of  its  superficies 
shows  an  abnormal  giving-off  of  heat.    In  the  first  experiment  of  Eubner 


1.  Benedict,  F.  G.,  and  Talbot,  F.  B.:     JouB.  Dis.  Child.,  September,  1912. 

2.  Rubner  and  Heubner:      The  Artificial  Nourishment   of  a  Normal   and   an 
Emaciated  Child.    Ztschr.  f.  Biol.,  1899,  xxxviii,  315. 
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and  Heubner^  these  authors  go  so  far  as  to  state  that  the  infant  does  not 
accomplish  mechanical  work  to  any  extent  worth  mentioning. 

But  the  importance  of  the  child's  activity  is  already  recognized  later 
by  Eubner  and  Heubner  themselves.  In  their  third  experiment  they  had 
an  unusually  sturdy  and  well-developed  boy  to  deal  with,  who,  by  his 
activity,  added  extraordinary  difficulty  to  their  experiment.  This  child 
in  the  four  days  of  obser  ation  put  on  1.49  gm.  N.  According  to  this, 
an  increase  in  weight  of  70.5  might  have  been  expected,  instead  of  which 
the  weight  remained  stationary  and  N-free  substance  was  eliminated. 
Quite  logically,  Eubner  and  Heubner  concluded  from  the  figures  obtained, 
above  all  from  the  fact  that  more  C  was  eliminated  than  absorbed,  that 
it  is  true  albumin  was  formed,  but  that  on  the  other  hand,  X-free  sub- 
stance, that  is,  fat  or  glycogen,  was  exhausted.  The  child  must  certainly 
have  behaved  itself  in  an  excessively  refractory  manner  while  under 
observation.    Heubner*  says  on  this  point: 

On  the  first  day  the  child  began  to  express  in  lively  fashion  his  dissatisfac- 
tion with  the  new  situation  in  which  he  found  himself,  not  only  by  crying,  but 
by  literally  raving,  exerting  all  his  sturdy  muscles  most  strenuously  in  order  to 
free  himself  from  his  imprisonment.  On  the  next  day,  when  he  had  accustomed 
himself  to  his  new  surroundings,  he  certainly  cried  less,  but  nevertheless  as 
long  as  he  was  awake  he  was  in  a  state  of  ceaseless  muscular  activity,  now 
with  his  legs,  now  with  his  arms.  Only  during  the  hours  of  quiet  and  usually 
quite  healthy  sleep,  which  took  place  without  interruption  at  night,  were  the 
child's  muscles  at  rest. 

Heubner  thereupon  points  out  that  in  this  experiment  the  accom- 
plishment of  external  muscular  work  has  come  to  light,  and  that  the 
consideration  of  this  momentum  in  the  balance  of  energy,  and  the  pos- 
sibility of  its  measurement  by  a  comparison  with  the  formerly  observed 
infants  are  the  most  interesting  conclusions  of  this  last  experiment.  He 
closes  his  communication  with  the  words  that  in  the  future,  in  judging 
the  effect  of  nourishment,  it  will  be  permissible  to  take  the  consideration 
of  the  daily  performance  of  crying  and  rest,  and  such  like,  more  into 
account  than  has  been,  up  to  now,  frequently  the  custom.  In  this  publi- 
cation, then,  the  significance  of  outward  activity  for  the  energy  trans- 
formation of  the  infant  is  in  general  and  in  theory  recognized,  but  the 
right  conclusion  as  a  basis  for  further  investigations  is  not  drawn.  This 
conclusion  must  run  as  follows:  In  physiological  respiration  experiments 
outward  activity  must  either  he  totally  excluded  or  we  mv^t  measure  the 
quantum  of  this  activity  and  consider  it  in  our  calculation. 


3.  Rubner  and  Heubner:  The  Natural  Nourishment  of  an  Infant.  Ztschr.  f. 
Biol.,  1898,  xxxvi. 

4.  Heubner:  A  Further  Contribution  to  the  Knowledge  of  the  Balance  of 
Energj-  in  the  Infant.  Verhandl.  d.  Gesellsch.  Kinderh.,  1904,  xxi.  Published  by 
I.  F.  Bergmann,  Wiesbaden. 
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In  the  observations  undertaken  by  us,  we  have  for  years  excluded,  as 
far  as  possible,  the  outward  activity  of  the  subject.  But  as,  indeed,  the 
kind  and  quantity  of  the  nourishment  taken  influences  the  excretion  of 
CO.  and  the  consumption  of  0,  we  set  ourselves  to  carry  out  our  experi- 
ments on  sleeping  and  fasting  children.  From  the  outset  it  seemed  diffi- 
cult to  let  a  child  fast  for  over  twenty-four  hours,  without  its  subse- 
quently spoiling  the  experiment  by  restlessness.  But  it  was  found  that 
these  things  are  easier  to  carry  out  in  practice  than  they  would  appear 
in  theory.  If,  for  example,  a  breast-fed  baby  is  accustomed  to  take  the 
mother's  milk  not  directly  from  the  breast,  but  from  a  bottle,  the  milk 
having  been  drawn  from  the  mother,  then  it  is  easy  to  give  this  breast- 
fed baby,  now  accustomed  to  the  bottle,  a  bottle  filled  with  water  that 
has  been  sweetened  by  saccharin  instead  of  the  bottle  of  milk.  It  must 
only  be  endeavored  to  suit  the  saccharin  substitute  to  the  child's  taste. 
Let  infants  but  consume  the  necessary  quantity  of  fluid,  and  they  bear 
hunger  at  times  splendidly ;  i.  e.,  they  do  not  notice  their  hunger  at  all ; 
they  are  not  conscious  of  the  fact  that  their  life  depends  on  their  reserve 


= 

=  Apake,  oTjins 

I   =  Woving  ener- 
1     getioally 

1 

=  Crying 

< 

> 

»   «  Sucking 

i  Moving  slightly 

=  Asleep 

Fig.   1. — Explanation  of  signs.      (See  Fig.  3.) 

forces.  Of  course,  the  natures  of  children,  just  like  their  temperaments, 
are  different,  and  for  such  experiments  one  must  be  able  to  find  out  the 
suitably  phlegmatic  ones.  ^Vhoever  is  to  a  certain  extent  acquainted 
with  the  psycholog}^  of  children  will  seldom  miss  the  mark  in  the  choice 
of  his  subjects. 

Our  procedure  is,  as  a  rule,  that  the  child  last  receives  nourishment 
at  7  o'clock  in  the  evening,  then  in  the  morning,  and  all  the  next  day  it 
has  water  and  saccharin  and  is  petted  a  great  deal.  Older  infants  are 
played  with  and  as  far  as  possible  kept  happy,  so  that  they  soon  go  to 
sleep  after  having  been  put  in  the  apparatus;  or  they  are  allowed  to  go 
to  sleep  beforehand  and  the  experiment  is  begun  with  the  sleeping  child. 
Generally,  we  begin  the  experiment  at  7  o'clock  in  the  evening;  the  child 
has  then  fasted  for  twenty-four  hours,  and  the  effect  of  nourishment  on 
the  organism  is  eliminated.  If  one  has  good  luck  now  and  the  child 
sleeps  quietly  in  the  apparatus  for  some  hours,  the  experiment  may  be 
considered  as  an  excellent  one :  absolute  physical  rest  in  a  fasting  con- 
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diiion.  The  value  of  the  excretion  of  CO,  and  the  consumption  of  0, 
which  we  have  ascertained  in  this  manner,  give  us  a  glimpse  of  the 
fundamental  transformation  of  the  infant.  Fundamental  transformation 
is  the  transformation-  of  a  person,  reposing  and  fasting,  that  finds  him- 
self in  comfortable,  warm  surroundings. 

Every  movement  made  by  the  cliild  increases  the  transformation  of 
matter,  and  so  increases  the  excretion  of  CO,  and  the  consumption  of  0. 
For  a  physiological  experiment,  repose  is  the  unconditional  assumption, 
and  we  fully  share  the  view  recently  expressed  by  Benedict:  "Only 
periods  of  complete  muscular  repose  are  of  any  value."  In  their  article 
in  this  Journal,  also,  Benedict  and  Talbot  say  very  rightly: 

While  it  is  not  necessary  to  show  that  the  metabolism  of  an  active  crying 
infant  must  of  a  necessity  be  considerably  higher  than  that  of  a  quiet  child,  it 
is  not  so  well  known  that  it  is  wholly  illogical  to  compare  metabolism  of  an 
active,  restless,  normal  baby  with  that  of  a  quiet,  sick  baby,  since  the  amount 
of  carbon  dioxid  excreted  depends  on  the  degree  of  muscular  activity. 

In  order  now  to  register  whatever  movements  the  children  make 
while  under  observation,  Benedict  and  Talbot^  have  described  an  appa- 
ratus which  mechanically  makes  a  graphic  record  of  the  child's  move- 
ments. We  have  devoted  the  greatest  attention  to  these  movements  in 
our  researches,  but  have  adopted  another  metliod  of  registering  tliem. 
Thus  Benedict  and  Talbot  are  not  correct  in  writing: 

In  all  previous  determinations  of  infant  metabolism,  either  of  direct  energy 
transformations  or  by  means  of  the  direct  calorimetry,  either  no  recognition  has 
been  given  to  the  significance  of  muscular  movements  on  the  part  of  the  child,  or 
it  has  been  assumed  that  the  child,  when  not  crying  or  obviously  restless,  was 
quiet  and  with  constant  muscular  activity.  Iji  other  words,  the  notes  accompany- 
ing these  reports  said,  that  the  baby  was  either  crying  or  quiet,  i.  e.,  asleep.  The 
difficulties  incident  to  securing  long  experimental  periods  of  constant  muscular 
activity  with  infants  are  only  too  well  known,  and  yet  an  examination  of  the 
literature  shows  that  almost  invariably  all  of  the  longer  experiments  on  infant 
metabolism  have  included  periods  of  obviously  great  muscular  restlessness  and 
activity,  as  well  as  periods  of  crying. 

We,  on  the  contrary,  have  in  all  our  researches  in  later  years  observed 
the  child,  and  recorded  the  behavior  of  the  child  from  quarter  minute  lo 
quarter  minute  by  quite  definite  signs.  In  Figure  1  is  given  the  explan- 
ation of  the  signs  employed  by  us.  Figure  2  shows  an  ideal  experiment, 
in  wliich  during  three  hours  our  child  only  twice  made  quite  a  slight 
movement  in  its  sleep ;  and  Figure  3.  on  the  other  hand,  shows  an  experi- 
ment in  which  the  child  was  decidedly  restless.  As  has  been  said,  all  the 
experiments  that  we  have  published  in  the  last  few  years  show  clearly 
how  the  child  has  behaved  from  minute  to  minute.  Indeed,  we  adhere 
to  the  point  of  view  that  it  is  of  absolutely  no  value  to  carry  out  and 
publish  respiration  researches  in  which  this  fundamental  requirement  is 
not  complied  with. 


5.  Benedict:   Deutsch.  Arch.  f.  klin.  :\Ied.,  1912,  cvii,  192. 
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It  may  appear  questionable  wliicli  is  the  better:  the  graphic  method 
which  we  employ,  which  depends  on  individual  observation  of  the  child 
and  on  notes  made  two  to  four  times  per  minute,  or  the  mechanical 
record  of  Benedict  and  Talbot.  Against  our  method  it  may  with  reason 
be  objected  that  the  judgment  is  exposed  to  the  unavoidable  vacillations 
of  the  observer.  One  and  the  same  movement  will  be  at  one  time  recorded 
as  being  of  a  greater  degree  and  at  another  time  as  being  of  a  lesser 
degree,  or  vice  versa.  On  the  other  hand,  it  is  certainly  to  be  remarked 
that  the  principal  participators  in  our  researches,  since  we  have  been 
working  in  Diisseldorf,  are  always  the  same  persons,  and  not  only  the 
two  authors  of  this  article,  but  also  the  analyst  of  the  laboratory  and  the 
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Fio'.  2. — An  ideal  experiment,  in  which  during  three  hours  the  infant  (L) 
only  tAvice  made  a  slight  movement  in  its  sleep. 

attendant.  Hence  a  certain  uniformity  in  the  observance  of  the  cliil- 
dren's  condition  is  assured  and  a  possibility  obtained  of  comparing  the 
various  experiments  with  each  other. 

But  the  method  of  Benedict  and  Talbot  has  also  its  disadvantages. 
The  crying  of  the  children,  for  instance,  indicates  a  very  considerable 
degree  of  activity,  which  is  mainly  performed  by  the  respiratory  muscles. 
But  this  activity  will  make  slighter  marks  on  the  tambour  than  a  move- 
ment of  the  leg  or  arm,  in  which  less  mechanical  work  is  performed. 
Sucking  movements  of  the  child's  lips  will  be  not  at  all,  or  scarcely  at 
all,  visible,  because  a  movement  of  the  support  under  the  child  will  not 
be  affected  by  such  an  action,  confined  as  it  is  to  a  single  group  of 
muscles.    In  short,  a  mechanical  record,  also,  with  all  the  aids  to  be  had 
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therewith,  will  just  as  little  render  possible  an  absolutely  exact  view  of 
the  accomplishment,  as  the  recording  of  personally  observed  movements. 
But  under  all  circumstances  —  whichever  method  is  used  —  exact  obser- 
vation of  the  activity  in  experiments  with  the  respiration  apparatus  must 
be  ensured,  and  included  in  the  publication  of  these  researches,  if  the 
observation  is  to  have  real  value.  On  this  point  there  is  between  Benedict 
and  Talbot,  on  the  one  hand,  and  ourselves  on  the  other  hand,  a  perfect 
conformity  of  view. 

Perhaps  we  may  be  allowed  to  take  this  opportunity  of  informing  our 
American  colleagues  that  it  was  possible  for  us  to  ascertain  the  worth  of 
the  fundamental  transformation  of  the  infant,  which  may  be  of  value 
for  further  researches  as  standard  figures.  We  found"  that  an  infant  of 
4,325  gm.,  fasting  and  in  complete  repose,  exhausted 

9.03  gm.  albumin 
12.88  gm.  fat  and 
28.32  gm.  glycogen 

of  its  physical  reserves;  that  is,  273  calories.  Fundamental  transforma- 
tion is  accomplished  in  the  cases  of  various  infants,  ceteris  paribus,  in 
proportion  to  the  superficies;  1  sq.  m.  infant  superficies  has  thus  a 
fundamental  transformation  of  859  calories.  By  this  means  we  can 
deduce  the  fundamental  transformation  of  any  normal  infant  with  whose 
superficies  we  are  acquainted,  or  whose  superficies  we  can  compute  from 
its  weight.  The  fundamental  transformation  of  the  infant  fully  syn- 
chronizes, moreover,  with  that  of  the  adult,  if  here  also  the  bodily  super- 
ficies is  reckoned  as  the  basis  of  comparison ;  for  Atwater  found  in  adults 
a  fundamental  transformation  of  840  calories  per  square  meter,  a  figure 
which  coincides  ideally  with  that  ascertained  by  us. 

Xow  that  we  know  the  fundamental  transformation,  we  can  obtain 
a  genuine  conception  of  the  accomplishment  of  the  infant.  One  child 
whom  we  had  under  observation^  cried  during  a  part  of  the  experiment, 
and  at  the  same  time  made  lively  movements.  In  so  doing,  it  exliausted 
per  hour  2.764  liters  more  0  than  during  the  time  of  rest,  that  gave  us  a 
result  re  the  fundamental  transformation.  From  the  increased  con- 
sumption of  oxygen,  and  from  the  increased  formation  of  CO,  it  may 
be  deduced  that  the  child  in  this  hour  of  unrest  transformed  13.27 
calories  more.    That  is,  then,  13.27  times  425  =  5,640  kg.  of  chemical 


6.  Schlossman  and  Mursclihauser :  The  Fundamental  Transformation  and 
Nourishment  Kequirement  of  the  Infant  According  to  Researches  on  Gaseous 
Exchange.     Biochem.  Ztschr.,  1910,  xxvi. 

7.  As  regards  the  behavior  of  this  child  while  under  observation,  our  report 
says:  ''It  behaved  itself  in  a  very  refractory  manner,  moved  energetically, 
cried  so  that  it  grew  red,  and  was  not  to  be  pacified."  This  description  is 
strikingly  similar  to  that  which  Ileubncr  gives  of  the  restless  infant  that  he 
and  Rubner  bad  under  observation. 
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energy,  which  were  used  in  the  activity  of  crying  and  during  activity. 
Even  if  only  the  third  or  fourth  part  of  these  5,640  kg.  is  to  be  accounted 
as  really  mechanical  work,  then  this  child  of  5i/^  kg.  accomplished  work 
to  the  extent  of  from  1,400  to  1,900  kg.  In  another  case  we  were  able 
to  ascertain  that  a  fretful  child  of  2,680  gm.  exhausted  0.785  liters  more 
0  per  hour  by  crying.  That,  with  a  respiratory  quotient  of  0.90,  corre- 
sponds to  3,899  calories,  or  ],657  kg.  of  chemical  energy  transformed. 
Thus  that  would  signify  an  actual  attainment  of  about  500  kg.,  which 
this  child  of  2.68  kg.  achieved  by  crying.^ 

If  we,  judging  from  our  knowledge  of  the   infant's   fundamental 
transformation,  consider  the  two  breast-fed  babies  that  served  Rubner 
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Fig.  3. — Experiment   in  which  the  child    (P)    was   extremely   restless.     See 
Figure  1  for  explanation  of  signs. 

and  Heubner  in  their  experiments,  in  which  the  respiratory  exchange,  at 
least  with  regard  to  the  excretion  of  carbonic  acid,  was  ascertained,  the 
following  is  shown :  The  first  breast-baby,  with  a  weight  of  5,250  gm. 
and  a  superficies  of  0.3500  square  meters,  absorbed  379.95  calories  and 
decomposed  351.78  calories  per  day.  The  requirement  for  the  fundamental 
transformation  for  this  child  amounted,  according  to  our  researches,  to 
300.65  calories.  Thus  there  were  used  for  activity  expended  51.13  cal- 
ories, and  the  fundamental  transformation  was  exceeded  by  the  accom- 
plishment by  17  per  cent.  That  corresponds  to  a  chemical  energy  of 
21.730  kg.,  or  an  attainment  of  over  5,000  kg.  per  day,  if  we  assume  an 


8.  Schlossmann   and   ilurschliauser :      On   the   Influence   of   Crying   upon   the 
Respiratory  Metabolism  of  the  Infant.     Biochem.  Ztschr.,  vol.  xxxvii. 
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exhaustion  of  chemical  energy  of  25  per  cent,  for  activity  and  75  per 
cent,  for  formation  of  heat.  The  child  elevated  its  weight  about  1,000 
meters  in  twenty-four  hours,  if  we  think  of  the  manifold  movements 
simply  as  a  work  of  elevation.  As  the  child  at  the  same  time  slept  a 
great  deal,  it  accomplished  during  its  waking  hours  extremely  important 
mechanical  work,  contrary  to  the  opinion  of  Rubner  and  Heubner  tliat 
the  infant  does  not  perform  mechanical  work  to  an  appreciable  extent. 
The  second  breast-baby  tliat  Rubner  and  Heubner  observed'*  was  a  perfect 
little  acrobat.  He  weighed  9.77  kg.,  his  superficies  amounted  to  0.5464 
square  meters,  and  he  decomposed  660.5  calories.  According  to  our 
researches,  the  fundamental  transformation  of  this  child  amounts  to  469.4 
calories;  consequently,  the  child  transformed  191.1  calories  more  than 
were  necessary  for  maintenance.  But  a  total  energy  of  81,217.5  kg.  is 
transformed  from  a  potential  state  to  a  kinetic  one,  thus  an  effective 
work  of  around  20,000  kg.  So  the  child  elevated  his  own  weight  in 
twenty-four  hours  about  2,000  meters.  The  increase  of  the  force  trans- 
formation compared  to  the  fundamental  transformation  amounted  to 
47.1  per  cent.  If  one  assumes  that  the  child  was  absolutely  quiet  for 
twelve  hours,  it  transformed  in  the  twelve  hours  of  activity  about  100  per 
cent,  more  than  when  at  rest :  and  so  accomplished  exactly  as  much  as  a 
child  under  our  observation  that  cried  for  an  hour  and  made  energetic 
movements. 

The  description  which  so  eminent  an  observer  as  Heubner  gives  of 
his  subject,  characterizes  it  as  an  excellent  accomplishment.  He  says: 
"The  child  cries  almost  incessantly,  has  a  reddened  face,  great  beads  of 
perspiration  on  face  and  arms,"  etc.,  all  an  indication  of  unusually 
strong,  physical  exertion,  for  which  our  figures  give  us  abundant  proof. 

From  all  that  has  been  said  here  it  is  proved  of  what  great  importance 
is  the  observation  of  children  with  regard  to  their  movements  and 
behavior  during  the  carrying  out  of  metabolism  researches.  Therefore, 
there  was  forced  on  us  the  importance  of  proving  that  we  have  ascertained 
by  exact  research  the  actual  transformation  during  repose,  and  that  for 
years  in  all  our  researches  we  have  made  exact  records  of  the  manner 
and  intensity  of  movements  on  the  part  of  our  subjects. 

i).  Ztschr.  f.  Biol.,  1898,  xxxvi;  Ztsclir.  f.  oxper.  Pathol,  u.  Therap..  vol.  i. 


IS   DIPHTHERIA    FREQUENTLY   A    BACTEREMIA?* 
MATTHIAS     NICOLL,     JR.,     M.D.     and     HARRIET     L.     WILCOX 

NEW     YORK 

In  August  last,  Conradi  and  Bierast*  of  the  Hygienic  Institute  of  the 
University  of  Halle  reported  the  results  of  an  extensive  examination  of 
the  urine  of  diphtheria  patients.  They  call  attention  to  the  fact,  that, 
while  diphtheria  has  been  regarded  as  essentially  a  local  disease,  yet  the 
Loeffler  bacillus  has  frequently  been  isolated  from  the  blood  and  organs 
after  death,  and  occasionally  from  the  blood  during  life,  usually,  how- 
ever, in  the  agonal  stage  of  the  disease.  On  account  of  the  technical  and 
other  difficulties  of  obtaining  a  sufficiently  large  quantity  of  blood  from 
diphtheria  patients,  they  sought  to  solve  the  question  of  diphtheria  bac- 
teremia by  an  indirect  method,  namely,  an  examination  of  the  urine  of 
those  actively  ill,  and  of  convalescents.  In  all,  155  patients  were  exam- 
ined, of  whom  fifty-four  showed  a  positive  urine.  In  six  cases  only, 
however,  were  virulence  tests  made,  all  of  which  proved  positive.  As  the 
material  was  sent  to  the  research  laboratory  at  random,  there  was  no 
possibility  of  following  up  a  given  case  in  order  to  study  the  question  of 
the  persistence  of  the  bacilli  by  repeated  examination.  Of  the  54  positive 
cases,  32  were  female  and  22  male;  36  children,  18  adults.  Thirty-one 
urines  were  taken  in  the  first  Aveek  of  illness,  10  in  the  second,  5  in  the 
third,  and  2  in  the  fourth.  One  was  found  positive  in  the  ninth  week  of 
convalescence.  The  urine,  20  to  30  c.c.  in  amount,  was  taken  by  means  of 
a  sterile  catheter  with  every  precaution  against  contamination,  and  the 
centrifugalized  sediment  spread  over  one  or  two  Loeffler  plates  and  plates 
of  Conradi  and  Troch.  Both  Loeffler  and  Xeisser's  stain  were  used  for 
identification.  The  bacteria  were  found  in  normal  as  well  as  albuminous 
urine,  showing  that  they  pass  through  healthy  as  well  as  diseased  kidneys. 
In  most  cases  they  were  very  few  in  number. 

Xo  clinical  data  are  furnished  in  regard  to  the  severity  or  outcome 
of  the  cases  giving  positive  results.  On  the  strength  of  their  findings 
the  authors  make  a  plea  for  the  disinfection  of  the  urine  of  convalescents, 
until,  by  three  negative  cultures,  it  is  shown  to  be  free  from  diphtheria 
bacilli.  They  suggest  that  diphtheria  of  the  skin  and  mucous  membrane, 
which  shows  such  a  predilection  for  the  genital  and  anal  regions,  is  due 
to  direct  infection  from  the  urine,  and  that  the  mystery  that  surrounds 


*From  the  Research  Laboratory,  Department  of  Health,  New  York  City. 
*Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington,  D.  C, 
May,  1913. 

L  Conradi.  H.  and  Bierast:   Deutsch.  med.  Wchnschr.,  Aug.  22,  1912.  Xo.  34. 
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the  origin  of  certain  local  epidemics  of  diphtheria  may  be  explained  in 
the  same  way. 

Dr.  R.  Koch-  of  Frankfort,  in  December,  reports  the  results  of  his 
examination  of  111  urines  from  26  patients.  In  4-  of  these,  which  came 
from  two  patients,  virulent  diphtheria  bacilli  were  found.  In  10  urines 
from  5  other  patients,  diphtheria-like  bacilli  were  found,  which  either 
could  not  be  isolated  in  nure  culture  or  else  proved  to  be  avirulent.  In 
the  original  smears  diphtheria  bacilli  were  never  recognized. 

The  urine  was  passed  into  a  sterile  vessel  after  thorough  cleansing  of 
the  meatus  with  mercuric  chlorid  solution.  In  74  examinations  made 
on  19  patients  suffering  from  mild  or  moderately  severe  diphtheria — in 
one  case  14  examinations  were  made  in  25  days — no  suspicious  organisms 
were  found.  In  5  other  patients  diphtheria-like  organisms  were  found 
which  proved  to  be  avirulent ;  2  of  these  were  fatal  cases.  Post  mortem 
examination  of  the  urine  proved  negative. 

Of  the  two  positive  cases,  both  ended  fatally  from  the  toxemia  of  the 
disease  and  cardiac  paralysis.  The  first  showed  negative  urine  on  the 
first  two  examinations,  virulent  diphtheria  bacilli  being  found  on  the 
seventh  day,  the  patient  dying  on  the  following  day.  In  the  second  case 
they  were  found  on  the  fifth  day  of  the  disease  and  the  following  day, 
being  absent  on  the  next  five  days  and  present  on  the  twelfth  day  again, 
the  patient  dying  the  next  day.  The  appearance  of  the  bacilli  in  the 
urine  was  in  neither  case  coincident  with  change  in  the  general  symp- 
toms. The  presence  or  absence  of  albumin  in  the  urine  had  no  bearing 
on  the  presence  of  bacilli. 

Nineteen  cases  of  scarlet  fever  complicated  by  diphtheria  were  exam- 
ined as  controls.  In  four  of  them  the  urine  contained  diphtheria-like 
bacilli  which  proved  to  be  avirulent.  We  believe  that  only  animal  tests 
can  be  relied  on  for  the  identification  of  diphtheria-like  bacilli  in  the 
urine.  WTiile  Loeffler  bacilli  may  occasionally  occur  in  very  severe  cases, 
the  fact  is  not  of  practical  interest,  as  such  patients,  being  confined 
strictly  to  bed,  would  not  be  likely  to  be  a  source  of  danger  through 
infected  urine. 

The  latest  writer  on  the  subject  is  Walter  Be3'er^  of  Rostock,  whose 
reported  results  are  little  short  of  startling.  He  examined  nineteen  cases 
of  diphtheria  daily,  or  every  second  day,  from  the  active  stage  of  the 
disease  to  late  convalescence.  Forty  c.c.  or  more  urine  were  taken  with 
proper  precaution  against  contamination,  and  the  centrifugalized  sedi- 
ment poured  over  a  Loeffler  plate.  Practically  every  urine  examined 
showed  diphtheria  bacilli  at  each  examination;  their  number  being 
greatest  during  the  active  stage  of  the  disease  and  gradually  diminishing. 

2.  Koch,  Tv.:   Deutscli.  med.  Wchnschr.,  Dec.  12,  1912,  No.  50. 

3.  Beyer,  Walter:  Milnchen.  med.  Wchnschr.,  Feb.  4,  1913,  No.  5. 
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In  the  case  of  eight  convalescents,  four  of  whom  had  recovered  from 
their  illness,  three  and  one-quarter  to  three  and  one-half  months  pre- 
viously, and  the  others  eight,  six,  five  and  four  weeks,  respectively,  the 
urine  shoAved  the  continued  presence  of  diphtheria  bacilli,  six  strains  of 
which  were  said  to  have  been  virulent  for  guinea-pigs,  the  other  two 
avirulent.  In  all  of  the  eight  cases  cultures  from  the  tonsillar  crypts 
showed  diphtheria  bacilli.  It  is  to  be  noted  that  there  is  nothing  said  by 
Beyer  or  Conradi  as  to  their  methods  of  testing  for  virulence ;  that  is,  as 
to  whether  antitoxin  was  used  in  the  test. 

Beyer  believes  that  it  has  been  established  beyond  doubt  that  in  the 
early  stages  of  diphtheria,  at  least,  the  disease  is  essentially  a  bacteremia. 
Whether  the  organisms  found  in  convalescents  constitute  also  an  evi- 
dence of  a  continued  blood-infection  he  does  not  undertake  to  say. 

Our  series  of  cases  comprises  54  patients  with  56  examinations  of 
urine.  These  were  divided  into  three  groups  roughly  corresponding  to  the 
type  of  disease  which  characterize  the  clinical  material  from  which  the 
three  observers  quoted  obtained  positive  results.  Thus  the  first  group,  25 
in  number,  consisted  of  routine  cases;  the  second,  21  in  number,  cases  of 
the  severer  type  with  a  great  deal  of  membrane  and  showing  sjinptoms  of 
toxemia;  third,  8  in  number,  cases  of  recent  convalescents.  All  were 
patients  at  the  Willard  Parker  Hospital. 

In  the  first  group,  there  Avere  5  adults  and  21  children,  the  ages  of 
the  latter  ranging  from  2  to  13  years.  There  were  18  males  and  7 
females.  Twelve  patients  were  in  the  first  week  of  the  disease,  7  in  the 
second,  3  in  the  third,  1  in  the  sixth  week  and  2  not  determined.  Only 
1  or  2  of  these  cases  were  of  any  severity.  The  urine  proved  negative 
in  every  case. 

In  the  second  group  of  21  cases  there  were  4  adults  and  17  children, 
the  latter  2  to  11  years,  16  males  and  5  females.  Twenty  were  ill  for  a 
week  or  less  at  the  time  of  taking  the  urine  and  1  with  croup  and  cervical 
adenitis  for  sixteen  days.  Two  of  this  group  proved  positive.  One, 
Edward  M.,  8  years  of  age,  two  days  ill,  had  thick  membrane  covering 
the  tonsils,  fauces,  uvula  and  posterior  walls  of  the  pharynx;  there  was 
also  nasal  discharge  and  marked  toxemia.  The  serum  tube  and  ascitic 
broth  showed  Loeffier  bacilli  which  proved  to  be  virulent.  A  specimen 
taken  one  week  later  was  negative.  The  patient  made  an  uneventful 
recovery.  A  second  patient,  Sam  G.,  aged  5  years,  had  been  ill  three 
days.  The  patient  had  thick  membrane  on  both  tonsils,  uvula  and 
pharynx  with  profuse  purulent  nasal  discharge.  The  cervical  nodes  were 
swollen  and  the  patient  very  toxic.  The  serum  tube  and  broth  showed 
virulent  Loefller  bacilli.  The  second  specimen,  taken  eight  days  later, 
proved  negative.  Xeither  of  these  patients  were  catheterized  on  either 
occasion.    Of  the  remainder  of  this  group,  from  one,  Hoffman's  bacillus 
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was  isolated,  and  from  a  case  of  diphtheria  complicating  scarlet  fever  and 
sepsis  a  specimen  taken  by  catheter  showed  diphtheria-like  bacilli,  which, 
however,  proved  not  to  be  diphtheria.    All  the  other  cases  were  negative. 

TECHNIC 

In  the  first  two  groups  the  female  patients  were  catheterized,  20  or 
more  c.c.  of  urine  being  drawn  into  a  sterile  centrifuge  tube.  In  the 
case  of  males  the  first  part  of  the  urine  was  discarded  and  the  residue 
passed  into  sterile  centrifuge  tubes  through  a  sterile  glass  funnel.  In 
one  or  two  instances  very  young  males  were  catheterized.  In  three  cases 
only  8  to  12  c.c.  of  urine  was  obtained.  The  centrifugalized  sediment 
was  treated  as  follows : 

One  c.c.  was  drawn  off  by  pipet,  0.8  of  which  was  put  into  3  to  4  c.c. 
of  ascitic  broth  and  the  remaining  0.2  poured  over  a  Loeffler  serum  tube 
and  incubated.  Colonies  developing  on  the  tube  were  examined  in  the 
routine  way,  and  if  any  pellicle  developed  on  the  broth,  it  was  stained 
with  Loeffler's  meth3^1ene  blue  and  examined. 

In  the  third  group,  although  we  had  every  confidence  in  our  technic 
in  producing  equally  if  not  more  definite  results  than  theirs,  it  was 
thought  advisable  to  follow  exactly  that  of  the  three  writers  quoted.  The 
patients  were  catheterized  after  thorough  cleansing  of  the  meatus  with 
mercuric  chlorid  solution  and  35  to  40  c.c.  of  urine  drawn  into  a  sterile 
container.  The  centrifugalized  sediment  with  1  c.c.  of  the  urine  was 
drawn  off  by  pipet  and  one-half  of  the  quantity  allowed  to  flow  over  each 
of  two  Loeffler  plates  previously  tested  with  a  known  strain  of  Loeffler 
bacillus.  In  addition,  in  four  cases  5  c.c.  of  the  remaining  urine  was 
put  into  75  c.c.  of  ascitic  broth. 

In  this  group  there  were  eight  patients,  five  of  whom  were  females, 
five  children  and  three  adults.  With  one  exception,  they  were  all  cases 
of  clinical  diphtheria  of  a  pronounced  type;  the  exception  was  a  case 
which  showed  only  a  markedly  congested  pharynx  from  which  cultures 
taken  on  several  different  days  showed  typical  diphtheria  bacilli.  The 
patients  had  been  ill  from  three  to  twelve  days  and  were  mostly  afebrile 
at  the  time  of  the  test.  All  showed  the  presence  of  diphtheria  bacilli  on 
culture  in  the  throat. 

In  three  cases  there  was  no  growth  on  the  plates  after  twenty-four 
hours;  in  the  other  five,  only  colonies  of  cocci  were  present,  probably 
staphylococci.     The  ascitic  broth  also  proved  negative. 

CONCLUSIONS 

The  two  positive  findings  in  our  series  may  well  have  been  due  to 
accidental  contamination  at  the  time  of  taking  the  urine,  especially  as 
a  catheter  was  not  made  use  of  in  either  case.  We  conclude,  therefore, 
that  diphtheria  bacilli  may  occasionally  gain  access  to  the  blood  and  be 
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excreted  in  the  urine  in  very  severe  cases  of  diphtheria  with  marked 
ulceration  of  the  mucous  membrane  of  the  pharynx  and  tonsils.  This 
fact  is  of  theoretic  interest,  but  of  little  practical  importance  to  the 
physician.  Finally,  we  believe  that  identification  of  diphtheria  bacilli  in 
the  urine  should  not  rest  on  morphologic  characteristics  alone,  but  be 
confirmed  by  isolation  and  animal  inoculation  controlled  by  the  use  of 
diphtheria  antitoxin. 


SIMPLE    SYEINGE    TEAXSFUSIOX    WITH    SPECIAL 
CANNULAS 

A  NEW  METHOD  APPLICABLE  TO  INFANTS  AND  ADULTS 
PEELIMINARY  REPORT  * 

EDWARD     LINDEMAX,     M.D. 
Bellevue   Hospital,    New    Yobk 

The  entire  apparatus  for  simple  syringe  transfusion  consists  of  two 
sets  of  cannulas,  two  tourniquets  and  twelve  syringes. 

CANNULAS 

Two  sets  of  cannulas  are  employed,  one  for  the  donor,  the  other  for 
the  recipient  (Figs.  I  and  II). 

There  are  three  cannulas  to  each  set  (Fig.  II;  1,  2,  3).  Each 
cannula  telescopes  within  the  other  as  shown  in  Figure  I. 

The  innermost  cannula  is  practically  a  hollow  needle,  2  6/16  inches 
long,  20-gage,  with  one  end  ground  to  a  fine  point  and  short  hevcl. 
The  hollow  needle  (1,  Fig.  II)  is  fitted  snugly  into  Cannula  2.  Cannula 
3  is  5  mm.  shorter  than  the  needle  and  is  fitted  snugly  into  Cannula  3. 
Cannula  3  is  5  mm.  shorter  than  Cannula  2.  The  proximal  ends  of  1 
and  2  are  capped  with  stationary  thumb-screw  caps. 

The  proximal  end  of  3  is  capped  with  a  receiver  to  fit  any  Record 
syringe. 

Cannula  3  is  2  inches  long,  14-gage,  .064  diameter.  The  caliber  of 
this  cannula  is  the  same  as  the  tip  of  a  Record  syringe. 

In  very  small  infants  with  very  small  veins  only  Cannulas  1  and  2 
are  employed,  2  being  capped  with  the  receiver  to  fit  tip  of  syringe. 

The  sjTinges  used  are  Record  syringes  of  new  improved  tj^pe  with  a 
capacity  of  20  c.c.  and  can  be  sterilized  by  boiling. 

OPERATION 

One  operator  manages  syringe  of  recipient.  Another  operator 
manages  syringe  of  donor.  An  assistant  stands  between  operators,  who 
are  in  a  position  close  to  the  assistant.  Donor  and  recipient  are  placed 
in  the  recumbent  posture.    Suitable  veins  are  selected. 

In  adults  and  most  children  over  2  years  of  age  the  median  basilic 
is  easily  accessible.  In  infants  the  external  jugular  or  one  of  its  tribu- 
taries is  entered  more  advantageously.  In  some  cases  the  internal 
saphenous  may  prove  the  vein  of  preference. 


*  Read  before  the  Pediatric  Section  of  the  New  York  Academy  of  Medicine, 
April  10,  1913. 

*  Manuscript  submitted  for  publication  April  19,  1913. 
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A  tourniquet  is  placed  in  position,  and  the  skin  is  sterilized  with 
iodin.  The  cannula  is  then  held  in  a  position  almost  parallel  to  the 
vein  with  the  thumb  on  the  thumb-screw  cap  of  the  innermost  cannula 
(1,  Fig.  I).  The  skin  is  then  punctured  and  the  cannula  is  forced  into 
the  vein.  After  the  first  joint  A  has  entered  vein.  Cannula  1  is  with- 
drawn a  distance  of  about  one-half  inch.  (This  prevents  the  vessel  wall 
from  being  injured  or  punctured  by  the  needle  after  the  vein  is  entered.) 

With  the  thumb  now  on  the  thumb-screw  cap  of  2  the  cannula  is 
forced  further  in  until  the  second  joint  B  (Fig.  I)  has  entered  the  vein. 
Cannula  2  is  then  withdrawn  a  distance  of  about  one-half  inch..  (Can- 
nula 3  alone  can  come  into  contact  with  the  vessel  wall.)  Cannula  3  is 
then  gently  pushed  into  the  vein  to  a  desirable  length;  usually  three- 
quarters  to  one  inch  will  suffice. 


Fla.  I 
J 

Cannulas  1  and  2  are  now  withdrawn  entirely.  If  the  vein  has  been 
successfully  entered,  blood  will  flow  through  the  cannula.  "When  the  first 
drop  appears  a  syringe  containing  warm  saline  solution  is  immediately 
attached  and  a  very  slow  flow  of  saline  is  maintained  through  cannula. 
Escape  of  blood  is  thus  prevented. 


There  is  no  need  of  haste  at  this  stage. 

A  cannula  is  next  inserted  in  vein  of  donor  in  a  like  manner;  again 
a  syringe  containing  warm  saline  is  attached  and  loss  of  blood  thus 
prevented.  Everything  is  now  in  readiness  for  the  transfusion.  An 
empty  syringe  is  substituted  for  the  one  containing  saline  solution,  and 
blood  is  withdrawn  from  donor  as  rapidly  as  possible.  \Yhen  the  syringe 
is  full  the  assistant  passes  it  to  the  operator  on  the  recipient,  who 
removes  its  saline  syringe,  attaches  the  syringe  containing  blood  and 
evacuates  the  contents  gently  but  speedily  into  the  vein. 

One  syringeful  of  blood  is  followed  by  another  in  rapid  succession 
until  the  desired  quantity  of  blood  has  been  transfused. 
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A  little  normal  saline  is  injected  through  cannula  of  recipient  after 
each  syringeful  of  blood.  This  keeps  cannula  free  of  blood  and  precludes 
the  possibility  of  clotting. 

It  has  been  found  advisable  for  the  assistant  (or  third  man)  to 
remove  the  syringe  from  the  cannula  of  the  donor  as  soon  as  filled.  The 
operator  can  thus  hold  the  cannula  in  place  with  one  hand  while  with 
the  other  hand  he  may  at  once  adjust  an  empty  syringe  into  the  cannula. 
Loss  of  blood  is  thus  reduced  to  a  minimum. 

CASES 

Case  1. —  (January  3,  1913)  M.  O.,  aged  9  years,  weight  34  pounds.  Cannula 
inserted  in  right  external  jugular  vein  on  second  puncture.  Patient  received 
20  c.c.  blood  from  a  volunteer,  blood  being  taken  from  median  basilic. 

Case  2. — L.  P.,  aged  41,^  months,  weight  6  pounds  5  ounces.  Case  of  marked 
malnutrition.  Cannula  inserted  in  external  jugular  of  patient  on  second  punc- 
ture. Donor,  mother.  Cannula  inserted  into  median  basilic  vein  on  first  punc- 
ture. Patient  received  75  c.c.  of  blood.  Death  two  days  later  of  malnutrition. 
No  evidence  of  embolism  clinically.     Permission  for  autopsy  was  not  granted. 

Case  3. —  (March  19,  1913).  J.  T.,  aged  23  months,  weight  19  pounds  12 
ounces.  Cannula  inserted  in  median  basilic  vein  of  patient  on  third  puncture. 
Donor,  mother.  A  large  needle  instead  of  cannula  was  used  in  this  case.  This 
offered  considerable  difficulty  and  only  60  c.c.  could  be  withdrawn  from  median 
basilic  vein.  Child  received  60  c.c.  of  mother's  blood.  No  evidence  of  embolism. 
Child  doing  well. 

Case  4. —  (March  21,  1913)  G.  P.,  aged  6  months,  weight  8  pounds.  Cannula 
inserted  in  external  jugular  of  patient  on  first  puncture.  Donor,  mother.  Cannula 
inserted  in  median  basilic  vein  on  first  puncture.  Patient  received  90  c.c.  mother's 
blood.    No  evidence  of  embolism. 

Case  5. —  (March  22,  1913)  P.  R.,  aged  11  months,  weight  12  pounds  4  ounces. 
Insertion  of  cannula  in  right  and  left  jugular  and  both  median  basilic  veins  of 
patient  failed.  Right  internal  saphenous  near  ankle  was  then  entered  success- 
fully. Donor,  mother.  Cannula  inserted  in  median  basilic  vein  on  first  punc- 
ture. Patient  received  130  c.c.  of  mother's  blood.  No  evidence  of  embolism. 
Child  doing  well.  Hemoglobin  before  transfusion  50  per  cent.  Dare;  four  hours 
after  transfusion,  75  per  cent.  Dare. 

Case  6. —  (March  26,  1913)  J.  H.,  aged  4^4  years,  weight  28^4  pounds.  Can- 
nula inserted  in  median  basilic  vein  of  patient  on  second  puncture.  Donor, 
father.  Cannula  inserted  in  median  basilic  vein  on  second  puncture.  Patient 
received  160  c.c.  of  father's  blood.  Hemoglobin  before  transfusion  62  per  cent. 
Dare;  Hemoglobin  March  30,  70  per  cent.  Dare.  Child  is  doing  well  and  dis- 
charged from  hospital  March  30,  1913.     No  evidence  of  embolism. 

Case  7. —  (March  26,  1913)  N.  L.,  aged  9  weeks,  weight  6  pounds  614  ounces. 
Cannula  inserted  into  external  jugular  of  patient  on  second  puncture.  Donor, 
volunteer.  Cannula  inserted  in  median  basilic  vein  on  first  puncture.  Patient 
received  50  c.c.  of  blood.  No  evidence  of  embolism.  Length  of  time  required  in 
this  case  was  nine  minutes  from  beginning  to  end  of  operation. 

Case  8.— (March  29,  1913)  M.  0.,  aged  9  years,  weight  35^4  pounds.  This 
case  is  the  same  child  mentioned  in  Case  1.  Cannula  was  inserted  in  the  same 
vein  used  January  3.  Single  puncture  successful.  Donor,  volunteer,  aged  24. 
Wassermann  negative.  Hemolytic  tests  negative.  Cannula  inserted  in  median 
basilic  on  first  puncture.  Patient  received  280  c.c.  of  donor's  blood.  Hemoglobin 
before  transfusion,  45  per  cent.,  hemoglobin  4  hours  after  transfusion,  75  per 
cent.,  hemoglobin  April  1,  70  per  cent.  No  evidence  of  embolism.  Child  is 
doing  well.     Time  required  twelve  minutes  from  beginning  to  end  of  operation. 
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Case  9. —  (March  31,  1913)  G.  N.,  aged  11  months.  Cannula  inserted  in  right 
jugular  of  patient  on  first  puncture.  Donor,  mother.  Cannula  inserted  in 
median  basilic  vein  on  second  puncture.  Child  received  110  c.c.  of  blood.  Hemo- 
globin before  transfusion,  55  per  cent.  R.B.C.  2,800,000.  Hemoglobin  twenty- 
four  hours  after  transfusion,  80  per  cent.  R.B.C.  4,400,000.  No  evidence  of 
embolism.  Time  required  not  more  than  fourteen  minutes.  On  admission  the 
child  had  discharging  ears  and  weeping  eczema  behind  the  ears.  April  3d: 
Erysipelas  about  lobe  of  left  ear  and  parotid  region  and  over  nose.  Erysipelas 
present  in  two  other  children  in  ward  at  the  same  time. 

KULES 

1.  Bright  polished  surfaces  of  syringe  and  cannulas  are  requisite. 

2.  A  syringe  used  once  should  not  again  be  employed  until  thoroughly 
cleansed  with  sterile  water. 

3.  Air  must  be  avoided.     This,  however,  offers  no  diflBculty. 

4.  Tourniquet  of  patient  must  be  removed  after  vein  is  entered  with 
cannula. 

5.  Tourniquet  remains  on  donor  throughout  operation;  momentary 
release  of  tourniquet  may  be  advisable  once  or  twice  during  course. 

6.  Dexterity  and  speed  are  requisite  for  success. 

7.  Syringes  can  be  evacuated  more  rapidly  than  they  can  be  filled 
without  any  harmful  effects.  This  difference  in  time  allows  for  attach- 
ment of  syringe  with  warm  saline  following  each  syringeful  of  blood. 

COMMENTS 

The  time  elapsing  in  filling  and  evacuating  the  syringe  is  so  brief 
that  blood  does  not  undergo  any  alteration  from  donor  to  recipient. 

No  lubricant  has  been  employed  except  in  one  case.  Cannulas  are 
lined  with  a  film  coating  of  albolene. 

Both  arms  of  the  donor  may  be  used  simultaneously. 

Larger  syringes  with  larger  calibered  cannulas  may  be  used,  but  the 
present  sizes  have  worked  satisfactorily  and  fittings  of  syringe  and  can- 
nulas are  of  universal  gauge. 

Syringes  and  cannulas  may  be  kept  sterile  in  individual  metal  con- 
tainers. They  are  thus  in  readiness  for  immediate'  use  and  no  prepara- 
tion for  operation  is  required. 

The  same  vein  can  be  used  repeatedly  for  subsequent  transfusions, 
since  no  thrombosis  nor  permanent  injury  to  vessel  occurs,  as  in  Cases 
1  and  9. 

Any  quantity  of  blood  can  be  transfused  and  the  quantity  is  definitely 
measured  at  the  time  of  transfusion. 

No  skin  incision  was  made  in  any  of  the  cases  presented  in  this  paper. 

Eubber  tubings,  various  pumps  and  gravity  have  been  employed  on 
animals,  but  the  best  results  have  been  obtained  with  the  syringe  cannula 
method. 
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In  a  later  paper,  Dr.  LaFetra  and  I  will  present  some  new  fields  of 
application  of  blood  transfusion.  The  present  cases  with  others  will  be 
then  discussed  in  greater  detail.  The  object  of  this  paper  is  simply  to 
present  a  new  and  simple  method  of  blood  transfusion. 

This  work  was  done  on  the  service  of  Dr.  LaFetra  in  the  Pediatric 
Section  of  the  First  Medical  Service  of  Bellevue  Hospital.  I  desire  to 
thank  him  for  the  privilege  of  publishing  these  cases.  I  desire  also  to 
thank  Drs.  Stetson,  Schroeder  and  Hill  of  the  house  staff,  who  assisted 
me  in  the  work. 

Since  this  article  was  sent  for  publication,  I  have  done  twenty-seven  trans- 
fusions. These  with  the  nine  cases  presented  above  make  a  total  of  thirty-six 
transfusions  done  by  this  method.  Not  a  single  mishap  or  untoward  compli- 
cation has  occurred.  The  youngest  patient  was  7  weeks  old,  weighing  G  pounds 
6  ounces.  The  largest  quantity  transfused  was  in  an  adult  who  received  1,200 
c.c.  The  time  required  from  beginning  to  end  of  the  operation  in  these  cases 
ranges  from  three  to  twenty-three  minutes.  The  length  of  time  the  blood  remains 
in  a  single  syringe  is  from  six  to  ten  seconds.  No  skin  incision  was  made  and 
no  anesthetic  was  given  in  any  case. 


A  FORMULA  FOE  THE  DETERMINATION  OF  THE  SURFACE 
AREA    OF   INFANTS 

JOHN     ROWLAND,     M.D.,     anu     RICHARD     T.     DANA,     Pii.B. 

BALTIMOKK  NKW    YORK 

Certain  physiological  functions  are  directly  dependent  on  the  surface 
area  of  the  body.  The  heat  elimination,  as  first  shown  by  Rubner,  and 
the  excretion  of  carbon  dioxid  and  the  consumption  of  oxygen  are  pari 
passu  proportional  to  the  extent  of  the  body  surface.  The  study  of  the 
heat  production  of  infants  by  Rubner  and  Heubner  and  Niemann,  and 
of  the  infants'  respiratory  exchange  by  Schlossman,  allows  one  to  com- 
pare the  different  infants  under  the  varying  conditions  of  experimenta- 
tion. They  have  been  studied  while  fasting  and  while  taking  diets  of 
different  compositions.  Some  of  the  children  have  been  well,  some 
moderately  and  some  poorly  nourished.  Great  care  has  been  used  and 
much  labor  has  been  expended  in  making  the  different  forms  of  apparatus 
and  the  experiments  accurate  in  all  details.  The  metabolism  of  the  chil- 
dren has  been  compared  on  the  basis  of  their  surface  area.  It  is  evident, 
therefore,  that  the  determination  of  the  surface  area  should  be  very  exact, 
for  it  obviously  would  be  useless  to  determine  the  heat  elimination  pains- 
takingly and  with  an  error  of  only  1  or  2  per  cent.,  and  then  use  a  formula 
for  the  surface  area  which  may  give  an  error  of  15  per  cent,  or  more. 
And  yet,  as  will  be  seen  later,  this  has  been  the  case. 

For  the  determination  of  the  surface  area  various  formulas  have  been 
proposed.  Meeh^  was  the  first  to  construct  a  formula  for  this  purpose. 
He  was  anxious  to  obtain  one  applicable  for  all  ages.  His  observations 
include  the  measurements  of  only  three  infants  and  these  were  all  well 
nourished.  The  basis  for  Meeh's  formula  was  the  determination  by 
Molischott  that  the  volume  of  bodies  of  similar  composition  and  form 
varies  in  the  ratio  of  the  cube  root  of  their  weight,  and  their  surface 
areas  in  the  ratio  of  the  square  root  of  their  volume.  He  saw  that  the 
difference  between  the  figures  obtained  from  a  formula,  surface  area  = 


V Weight  (in  grams),-  and  those  from  actual  measurement  would  allow 
him  to  fix  on  a  constant  with  wliicli  his  results  could  be  multiplied  and 
thus  surface  areas  calculated  with  reasonable  accuracy.  This  constant 
was  12.3.  But  while  the  results  for  adults  with  the  formula  are  satisfac- 
tory, they  are  not  so  for  infants,  as  Meeh  himself  recognized  would  prob- 
ably be  the  case;  and  he  suggested  that  a  smaller  constant  should  be 
employed  for  infants.     For  this  reason  Rubner  and  Heubner  used  11.9 


1.  Meeh:    Ztsehr.  f.  Biologie,  1879,  xv.  42;i. 
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instead  of  12.3,  and  with  this  the  calculated  surface  areas  of  Meeh's  three 
children  were  nearly  the  same  as  those  actually  measured.  But  when 
either  of  these  constants  is  used  to  calculate  the  surface  area  of  infants  of 
different  degrees  of  nutrition,  the  errors  in  certain  instances  may  be 
extreme. 

More  recently  Lissauer^  has  pointed  out  that  either  of  these  constants 
is  too  large  for  any  but  well-nourished  children,  and  sometimes  even  for 
these.  On  the  basis  of  twelve  measurements  of  his  own,  almost  all  on 
poorly-nourished  children,  he  has  proposed  10.3  as  a  constant.  While  it 
is  true  that  Meeh's  formula  with  the  constant  11.9,  which  has  been  used 
by  Rubner  and  Heubner,  Schlossmann  and  Xiemann,  is  generally  accu- 
rate for  well-nourished  children — but  not  always,  as  an  error  of  15  per 
cent,  in  one  instance  shows — it  is  very  inaccurate  for  poorly-nourished 
children ;  and  yet  it  has  been  used  to  calculate  the  surface  area  of  all 
those  infants  with  whom  these  authors  have  experimented,  well-nourished 
and  poorly-nourished  alike.  It  is  apparent  that  a  formula  is  required 
that  will  have  accuracy  and  elasticity  so  that  it  may  be  applicable  to 
infants  of  all  degrees  of  nutrition.  Simplicity  of  calculation  is  also  to 
be  desired. 

To  this  end  we  have  constructed  a  formula  of  the  y  =  mx  -j-  b  form, 
using  the  data  supplied  by  Meeh  and  Lissauer.  "We  have  employed  the 
weight  as  the  only  variable  in  the  formula,  as  it  is  apparent  from  a  study 
of  the  figures  given  by  Meeh  and  Lissauer  that  the  length  and  the  cir- 
cumference of  the  chest  bear  no  necessary  relationship  to  the  extent  of 
surface.  It  is  not,  therefore,  imperative  to  introduce  them  into  a  formula 
as  Miwa  and  Stoeltzner^  have  done,  with  resultant  complexity  and  no 
assurance  of  greater  accuracy. 

The  weight  and  surface  area  were  first  plotted  on  a  chart  similar  to 
the  one  shown  in  the  illustration,  and  a  curve  drawn  which  appeared  to 
represent  in  the  best  way  the  conditions.  This  curve,  by  its  distance 
from  the  axes  OX  and  OY,  represents  an  average  of  the  observed  data, 
so  that  when  drawn  to  the  proper  scale,  the  point  on  the  curve  or  line 
representing  any  known  weight  of  child  may  be  marked  on  the  chart  and 
the  corresponding  area  read  off  directly.  Thus,  if  we  have  an  infant 
weighing  7,000  grams,  and  we  desire  to  know  his  surface  area,  we  find 
where  the  7,000  gram  line  intersects  the  curve.  Carrying  this  point 
horizontally  to  the  left  we  find  that  it  intersects  the  OY  axis  at  a  point 
corresponding  to  4,100  square  centimeters.  The  small  circles  on  the 
chart  are  indicative  of  the  fourteen  observations  given  in  the  tables.  The 
curve  was  drawn  as  nearly  as  possible  to  all  these  points,  so  that  the 
average  distance  from  any  point  would  be  as  small  as  possible. 


2.  Lissauer:   Jahrb.  f.  Kinderh.,   1903,  Iviii,  392. 

3.  Miwa  and  Stoeltzner:  Ztschr.  f.  Biologic,  1898,  xxxvi,  314. 
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In  the  formula  y  ■■=  mx  -|-  b,  which  is  the  algebraic  representation  of 
this  form  of  curve,  x  and  y  represent  the  abscissas  and  ordinates  of  the 
curve,  b  represents  the  distance  along  the  Y  axis  from  the  origin  to  where 
the  curve  intersects  the  Y  axis,  and  m  represents  the  tangent  of  the  angle 
that  the'  curve  makes  with  the  x  axis. 

In  this  formula, 

y  =  surface  area  of  cliild  in  square  centimeters 
X  =  weight  of  child  in  grams 
m  =  0.483 
b  =  730 

Having  these  last  three  quantities,  it  becomes  possible  to  obtain  the  y 
or  surface  area  by  simple  computation;  b  was  read  directly  from  the 
chart,  and  m  was  obtained  by  dividing  5,560 — 730  by  10,000. 
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Chart  showing  weight  and  surface  area  determined  as  explained  in  the  text. 

This  formula  has  the  following  advantages  as  compared  with  those  of 
Lissauer  and  Meeh : 

1.  Accuracy. 

2.  Applicability  to  all  conditions  of  nutrition. 

3.  Simplicity. 

4.  Elasticity. 

1.  The  only  accurate  measurements  of  infants  have  been  made  by 
Meeh  and  Lissauer.  They  employed  different  but  painstaking  methods, 
and  there  is  no  reason  to  question  the  reliability  of  their  results.  They 
used,  however,  different  types  of  children.    Meeh  was  anxious  to  obtain 
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a  formula  accurate  for  all  ages  of  normal  individuals;  Lissauer,  on  the 
other  hand,  measured  with  one  exception  only  poorly-nourished  and 
emaciated  infants. 

Meeh  used  millimeter  paper  laid  on  marked  portions  of  the  body  and 
also  accurately  weighed  paper  for  determining  such  areas  as  those  of  the 
nails.  The  extremities,  fingers  and  toes  were  wound  with  circular  strips. 
Lissauer  measured  cadavers  by  putting  a  colored  adhesive  material  on 
the  skin,  pressing  pape"  against  the  surfaces,  and  measuring  exactly  the 
stained  portions  after  they  had  been  removed.  For  infants  between  the 
ages  of  6  and  435  days,  there  are  available  fifteen  sets  of  observations 
obtained  by  these  experimenters.  One  of  these  sets  seems  to  be  so 
docidedlv  abnormal  tliat  it  should  not  be  considered  in  the  construction 
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2192 

17.4 
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T«al    35880  40849      12^  39127        9.0  33868  6.7    35868 

Table  showing  surface  area  of  infants  obtained  by  different  formulas  as  com- 
pared with  results  obtained  by  actual  measurement. 

of  a  formula  that  is  intended  to  express  the  results  obtained  in  general 
form.  The  other  fourteen  are  herewith  tabulated  in  a  comparative  table 
showing  the  relative  accuracy  of  the  various  formulas,  namely,  Meeh's, 
Rubner  and  Heubner's,  Lissauer's  and  the  one  herein  proposed.  It  will 
be  observed  that  the  gross  error  for  the  fourteen  cases  compares  as  follows : 

Per  tent. 
Meeh   12.4 

Rubner  and  Heubnor 9. 

Lissauer   5.7 

Y  =  mx  +  b   0. 
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whereas  the  individual  calculations  show  less  departure  from  and  greater 
consistency  with  the  observed  facts  by  means  of  the  new  formula  than 
with  any  of  the  others. 

2.  The  tables  also  demonstrate  that  the  formula  y  =  mx-f-b  gives 
trustworthy  results  for  all  classes  of  children,  the  well-  and  the  poorly- 
nourished,  while  the  other  formulas  that  have  been  proposed  are  not  accu- 
rate in  this  respect.  Thus  Meeh's,  and  Rubner  and  Heubner's  are  fairly 
satisfactory  for  well-nourished  children,  but  are  very  bad  for  the  poorly- 
nourished  ;  while  almost  the  exact  opposite  may  be  said  of  Lissauer's. 

3.  By  the  other  formulas  it  is  necessary  to  take  the  cube  root  of  the 
square  of  the  weight  of  the  child,  multiplying  this  by  an  arbitrary  con- 
stant, in  order  to  obtain  the  desired  area.  In  contrast  with  this,  a  simple 
multiplication  and  one  addition  are  all  that  is  required.  A  still  simpler 
method  of  computing  is  by  direct  readings  from  a  readily  constructed 
chart,  such  as  the  one  herewith  presented,  abscissas  representing  the 
weight  in  grams,  and  ordinates  the  desired  areas  in  square  centimeters. 

4.  This  formula  is  constructed  from  the  data  at  present  available 
and  can  readily  be  applied  to  any  future  observations  that  may  be  made. 
ISiO  elaborate  acquaintance  with  mathematics  is  necessary  for  this  pur- 
pose. Future  data  may  be  plotted  on  this  chart,  and  if  it  seems  desirable 
to  establish  another  curve  to  fit  the  then  existing  facts,  the  same  can  be 
done  at  sight  and  the  new  constant  computed  at  a  moment's  notice.  It 
should  be  mentioned  in  this  connection  that  many  more  precise  measure- 
ments on  infants  are  needed  in  order  satisfactorily  to  determine  the 
average  line.  It  is  expected  that  with  further  observations,  it  will  be 
necessary  to  alter  this  line  somewhat,  but  the  method  of  constructing  the 
formula  will  still  be  the  same  and  at  the  present  time  the  formula  is 
the  most  exact  of  those  that  have  been  proposed. 

20  East  Eager  Street,  Baltimore. 
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THE  DIAGNOSIS  AND  TEEATMENT  OF  ENLAEGED 

THYMUS 

ALFRED     FRIEDLANDER,     M.D. 

CINCINNATI 

In  the  vast  majority  of  cases  of  enlarged  thymus  we  are  dealing 
with  a  simple  hyperplasia  of  the  organ.  For  almost  a  century  the  liter- 
ature has  been  filled  with  discussions  of  enlarged  thymus,  and  just  at 
present  the  problems  of  thymus  physiology  and  pathology  are  being 
studied  by  numerous  investigators  from  various  viewpoints.  The  present 
paper  limits  itself  to  a  consideration  of  the  diagnosis  and  treatment  of 
simple  hyperplasia,  necessarily  leaving  untouched  any  extended  considera- 
tion of  moot  points  in  thymus  physiology  and  patholog}^ 

Among  the  rarer  causes  of  enlarged  thymus,  primary  tumors,  espe- 
cially lymphosarcoma,  carcinoma  and  dermoid  cysts  must  be  mentioned. 
It  is  known  that  lymphoid  infiltration  of  the  thymus  occurs  in  leukemia. 
Tuberculous  infection  has  been  reported  and  syphilitic  lesions  have  been 
observed  quite  a  few  times.  It  is  worthy  of  note  that  children  with 
congenital  syphilis  not  infrequently  show  a  persistent  thymus.  Indeed, 
Vacher^  is  of  the  opinion  that  syphilis  as  such  may  be  one  important 
cause  of  the  persistent  thymus,  even  though  the  gland  shows  no  specific 
lesions. 

HISTORICAL 

For  nearly  a  century,  to  be  exact,  since  the  publications  of  Kopp  in 
1829,  it  has  been  known  that  a  persistent  or  an  enlarged  thymus  could 
cause  disturbances  of  respiration.  Indeed,  our  first  description  of  thymic 
asthma  came  from  Kopp.  And  it  is  noteworthy  that  his  view  that 
enlarged  thymus  could  cause  a  true  tracheostenosis  with  resulting  com- 
pression disturbances,  is  to-day  held  by  the  majority  of  observers.  The 
monograph  of  Friedleben  appeared  almost  thirty  years  after  Kopp's 
paper.  Friedleben  absolutely  denied  the  possibility  of  mechanical  com- 
pression of  the  trachea  by  an  enlarged  thymus,  in  fact,  denied  the  exist- 
ence of  thymic  asthma.  And  Friedleben's  views  were  accepted  until 
almost  the  close  of  the  nineteenth  century.  Then  Grawitz  and  Paltauf 
called  attention  anew  to  questions  of  thymus  pathology.  It  was  Paltauf 
who  came  to  the  conclusion  that  enlargement  of  the  th}Tnus  constitutes 

1.  Vacher:  Hypertrophy  of  the  Thymus  in  Syphilitic  Children.  Th6se  de 
Paris,  mil. 
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but  one  manifestation  of  an  abnormal  constitutional  state.  He  found 
that  in  his  eases  of  sudden  death  without  apparent  cause,  there  was  not 
only  an  enlarged  thymus,  but  in  addition  a  hyperplasia  of  the  entire 
lymphoid  apparatus.  The  chief  characteristics  of  tlie  abnormal  con- 
stitutional state,  to  which  Paltauf  gave  the  name  of  status  lyraphaticus, 
may  be  thus  briefly  summarized : 

General  enlargement  of  the  lymph-node  groups  in  various  parts  of 
the  body,  hypertrophy  of  the  tonsils,  of  the  follicles  at  the  base  of  the 
tongue  and  of  the  intestinal  follicles,  enlargement  of  the  spleen  and  its 
follicles  and  the  presence  of  a  thymus  larger  than  usual,  or  a  persistent 
thymus  at  a  time  of  life  when  normally  the  thymus  has  atrophied. 

STATUS  LYMPHATICUS 

In  addition  there  is  a  hypoplasia  of  the  circulatory  apparatus,  narrow- 
ing and  thinning  of  the  walls  of  the  aorta  and  smaller  vessels,  with,  at 
times,  degeneration  of  the  heart  muscle.  The  individuals  are  of  pale, 
pasty  habitus,  and  in  older  patients  the  blood-picture  of  chlorosis  is 
constant.  Wliether  we  accept  Paltaufs  lymphatico-chlorotic  constitution, 
or  status  lymphaticus,  as  a  clinical  entity,  or  not,  it  must  be  admitted 
that  in  many  cases  there  may  be  a  simple  h^^Derplasia  of  the  thymus 
without  the  concomitant  signs  of  status  lymphaticus.  This  fact  adds  not 
inconsiderably  to  the  difficulties  of  diagnosis.  At  the  outset  it  must  be 
noted  that  enlarged  thymus  need  not  produce  any  symptoms  whatever. 
The  large  number  of  sudden  deaths  in  apparently  healthy  children,  with 
cause  of  death  enlarged  thymus,  would  suggest  this  immediately.  It  is 
known  that  hyperplasia  of  the  th}'TOus  is  very  commonly  found  in  asso- 
ciation with  Graves'  disease  in  adults.  Thus  Matti  (quoted  by  Crotti-) 
found  133  cases  of  hyperthyroidism  in  which  post  mortem  had  been  held, 
and  in  ninetj'-eight  cases  (74  per  cent.)  hyperplastic  thymus  was  found. 

Intercurrent  affections,  notably  the  acute  infectious  diseases,  often 
light  up  pressure  effects  of  an  enlarged  thymus  hitherto  unsuspected. 
Thus  in  a  case  recently  under  observation  a  child  who  had  been  perfectly 
normal,  apparently,  was  brought  to  the  hospital  after  an  attack  of 
whooping-cough  with  the  t)^ical  picture  of  thymic  asthma.  Post  mortem 
a  hyperplastic  thymus  was  found. 

DIAGNOSTIC    SYMPTOMS 

Nevertheless,  in  the  majority  of  cases  certain  definite  symptoms  and 
clearly  defined  signs  permit  the  diagnosis  of  enlarged  thymus  to  be  made 
intra  vitam.  The  symptoms  of  enlarged  th}Tiius  are  three  —  dyspnea, 
either  continuous  or  remittent,  suffocative  attacks  and  stridor. 


2.  Crotti:     Thymic  Traclieostenosis.    Jour.  Am.  Med.  Assn.,  Feb.  22,  1913. 
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The  first  diagnostic  symptom  to  be  noted,  because  it  is  the  one  most 
commonly  present,  is  dyspnea.  This  dyspnea  may  be  either  permanent 
or  intermittent.  In  his  recently  published  monograph  on  the  surgery  of 
the  thymus,  Olivier^  uses  this  symptom  as  a  means  of  classification  of 

cases. 

The  continuous  form  of  dyspnea  is  the  type  most  often  seen  in  very 
youn?  infants.  The  respiratory  difficulty  increases  until  the  child  has  a 
suffocative  attack,  accompanied  by  intense  cyanosis.  The  attacks  are 
repeated  with  greater  or  less  frequency,  and  death  may  occur  during  one 
of  them.    Between  th€  attacks  the  dyspnea  is  continuous. 

In  the  intermittent  forms,  children  apparently  quite  normal,  and 
usuallv  several  months  of  age,  are  suddenly  seized  with  suffocative  attacks 
accompanied  by  intense  cyanosis,  usually  associated  with  convulsive 
movements  of  the  extremities,  followed  after  a  few  moments  by  a  return 
to  an  apparently  normal  state.  The  intervals  between  the  attacks,  at 
first  considerable,  tend  to  become  constantly  shorter.  Variations  and 
gradations  of  the  two  fonns  are  common,  and  have  been  frequently 
described. 

The  second  s}Tnptom  of  frequent  occurrence  is  stridor.  This  is 
usually  inspiratory,  though  in  extreme  dyspnea  an  expiratory  stridor  is 
sometimes  heard.  In  some  cases  the  stridor  is  present  from  birth  some 
time  before  even  the  dyspnea. 

Now  there  can  be  no  question  of  the  very  frequent  association  of  con- 
genital stridor  and  enlarged  thymus.  But  it  is  surely  not  correct  to 
assume,  as  do  HaertteP  and  Hochsinger,^  for  instance,  that  congenital 
stridor  is  always  due  to  enlarged  thymus. 

Refslund  and  Koplik  have  shown  that  in  certain  cases  of  congenital 
stridor  there  is  a  peculiar  malformation  of  the  superior  opening  of  the 
larj-nx.  "The  epiglottis  has  a  gutter  or  beak-like  form  and  is  folded  in 
the  middle  line."    (Crotti.-) 

Again,  Lees  and.  Thomson  have  shown  that  occasionally  congenital 
stridor  is  due  solely  to  incoordination  of  the  vocal  cords,  the  result  of 
muscular  imbalance.  The  diagnosis  of  enlarged  thymus  is  thus  certainly 
not  justified  on  the  find  of  congenital  stridor  alone,  though  the  presence 
of  this  symptom  should  in  every  case  awaken  suspicion,  and  lead  to  care- 
ful physical  examination. 

This  should  include  as  a  matter  of  routine,  the  search  for  evidence  of 
the  nasopharvngeal  lymphoid  ling,  and  particularly  of  the  follicles  at  the 
base  of  the  tongue.    There  has  been  much  discussion  as  to  the  possibility 

3.  Olivier:  Anatomic  topographique  et  chirurgie  dii  thymus.  Steinheil. 
Paris.  1911. 

4.  Haerttel:     Zur  Frage   d.  Thymustode.     Dissertation.   Greifswald,   1911. 
.5.  Hochsinger:     Stridor  Thymicus  Infantum.     Vienna.  1904. 
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Fig.   1. —  Knhngt'd    I  livimis.      I'.nnult'iiiiig  to  left. 


Fijr.  2. —  Kiihirgid    I  liviims.      IJioadt'iiing   to  ii<;lit. 
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of  ;i(iu;illv  (li.-iLfiiiisticatn.i,^  tlic  pivseiiee  of  the  ciilari^^'d  thymus  ilsdf^ 
but  with  tlie  means  at  diii'  ((iminand  to-day,  there  eaii  l)e  no  question  of 
our  power  to  do  so. 

niYSICAL  SIGXS 

The  ]ihvsieal  si;,Mis  of  enhii<red  thymus  are  these:  Detection  of  a  mass 
in  tlie  ju,u:ulum  by  j)ali)ation.  enhirgement  of  the  area  of  thymus  dulness 
on  percussion,  the  demonstration  of  tracheostenosis  by  Ijronchoscopic 
examination,  or  intubatidu,  a  sjx'cial  hlood-pictuie,  and  finally  the  si)ecial 
ty])e  of  thymus  shadow  as  demonstrated  by  the  .r-ray. 

In  some  cases  palpation  in  the  jugulum  reveals  the  presence  of  a  soft 
tumor,  to  be  felt  best  during  expiration.  Attention  was  first  called  to 
this  point  by  Rehn,  but  it  must  be  admitted  that  it  is  an  uncertain  sign 
at  best.  This  holds  good  also  with  reference  to  the  bulging  of  the  man- 
ubrium," a  sign  surely  absent  in  the  majority  of  cases  of  enlarged  thymus. 

Percussion  yields  dellnitc  information  of  great  value.  Sahli'  and 
Blumenreich''  liave  formulated  the  principles  for  outlining  the  thymus  by 
percussion,  l^iumenreich  came  to  the  following  conclusions  as  the  result 
of  his  studies:  In  young  children  there  is  a  definite  form  of  thymus 
dulness  in  the  shape  of  an  irregular  triangle  or  truncated  cone,  whose 
base  is  the  sternoclavicular  junction  and  whose  a])ex  is  the  second  rib. 
The  sides  extend  but  very  slightly  beyond  the  margins  of  the  sternum. 
slightly  more  on  the  left  than  on  the  right  side.  Dulness  extending  more 
than  1  em.  on  either  side,  concealing  the  note  of  i^dmonary  resonance 
between  tiie  heart  dulness  and  the  normal  area  of  tli\niu.-  dulness,  shows, 
in  the  absence  of  other  causes,  an  enlarged  thymus. 

Simply  engoiged  lymph-nodes  in  the  anterior  mediastinum  cause  no 
dulness,  while  caseous  ixides  do.  An  important  point  to  be  noted  is  that 
dulness  directly  continuous  fiom  thymus  to  heart  is  always  significant. 
Recently,  Boggs"  has  claimed  that  the  thymus  dulness  is  movable,  depend- 
ing on  whether  the  neck  is  flexed  or  extended,  the  difference  amounting 
almo.st  to  an  interspace.  Personally,  I  have  not  been  able  to  convince 
myself  of  this  movable  dulness,  and  quite  recently  Park  and  McGuii-e^'* 
have  shown  the  incorrectness  of  Boggs'  views,  as  the  result  of  their 
anatomical  studies.  Tt  may  be  remembered  that  Jacobi  has  claimed  that 
the  thymus  is  movable  in  the  antero])osterioi'  direct  ion  and  tliat  he  has 
suggested  percussing  the  thymus  site  with  the  child  on  its  back  and  then 


«.  V.  Mpttcnlicitiier:     Jalirb.  f.   Kinrlerli..  xlvl.  .5.). 

7.  Siihli:      Tofioirraph.     Percussion  ini  Kindesaltcr.     Bcin.    1SS2. 

8.  Blumenreioli:      I'dirr    die    Thymus    Daeni].fuii<:.      Xiicliow-    Arch.    f.    i)atli. 
Anat..  1000.  d.x.  ,3.5. 

9.  Kofigs:      Percussion    Sij/ns    of    Enhirged    'I'livnnis.      Arch,    hit     .Mid      Nov 
15,   1911. 

10.  Park  and   .McUuirc:      Arch.  Int.   .Mod..  Sept.    1.").    I!»li. 


Fig.   3. — Enlarged   Thymus.     Bioadeiiiiig  t'>  ii"lit. 


Fig.  4. — Enlarged  Tliyniiis.     Cap. 
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peiciissiDir  llu'  ii'.vii  ;i;iiiiii  rnmi  uikIci  luatli  with  the  iliild  licl<l  face  dowii- 
wanl.  So  far  as  I  know,  there  has  heen  no  coiiiii  niatiini  nf  !ii>  fiiidintr.s 
of  thymir<  motility  in  the  anteroposterior  direction. 

niAdxosTic  :Mi:TTTons 

Hasi-ii  and  Ifolin^'  ha\i'  letciiily  (l('\ise<l  a  spfcia!  iii.-ti  lunciit  for  ihi- 
pru-ussion  of  the  thymus.  They  claim  tliat  l)y  its  use  in  comhination 
witli  auscultatory  percussion  and  friction  it  is  possihle  to  obtain  a  more 
exact  estimate  of  the  size  and  conditon  of  the  thymus  tlian  lias  hitheito 
been  the  rule. 

Recently  the  bronchoscope  has  enabled  skilled  observers  to  demon- 
strate the  existence  of  a  tracheostenosis  in  certain  cases  of  enlar^^ed 
thymus.  This  diagnostic  method  (first  employed  by  Jackson),  is,  how- 
ever, of  limited  api»li(ation  only,  owins  to  the  difficulty  of  laryngoscopic 
and  bronchoscopic  examination  in  children.  Intubation  has  occasionally 
led  to  the  diagnosis  of  enlarged  thymus,  as  in  Rehn's  first  operative  case, 
where  tlie  long  tube  had  demonstrated  the  presence  of  obstruction  low 
down  in  tlie  trachea.  In  cases  of  enlarged  thymus  in  association  with 
status  lymjihaticus,  the  blood-picture  may  be  of  diagnostic  value.  Tims 
in  a  case  reported  by  Eachford'-  in  a  child  11/2  years  old,  the  differential 
blood-count  showed  a  total  lymphocytosis  of  72. s  ])cr  coiit.  with  the 
general  blood-picture  of  chloranemia.  Naturally,  in  older  children  a 
marked  lymphocytosis  is  of  greater  diagnostic  impoit  than  in  young 
infants. 

The  diagnosis  of  enlarged  thymus  has,  however,  been  simplified  very 
greatly  of  late  by  the  means  of  the  a--ray.  At  the  outset  it  should  be 
noted  that  for  this  diagnostic  woik,  especially  in  young  infants,  high 
power  machines,  taking  almost  instantaneous  pictures,  are  essential. 
With  the  slower  machines  the  shadows  are  often  so  blurred,  owing  to 
movements  of  the  child,  as  to  greatly  diminish  their  diagnostic  signifi- 
cance. Great  emphasis  is  laid  on  this  point  by  Lange  of  Cincinnati,  who 
has  had  a  very  considerable  experience  in  tliymus  radiography.  Since  the 
appearance  of  Hochsinger's  monograph,^  the  use  of  the  .r-ray  as  a  diag- 
nostic method  in  enlarged  thymus  has  become  universal. 

The  x-ray  shadow  of  enlarged  thymus  is  a  wide  median  one.  In 
some  cases  the  broad  shadow  continues  up  directly  from  the  heart  shadow, 
in  others  the  thymus  shadow  appears  like  a  broad  cap  superimposed  on 
the  shadow  of  the  heart  and  vessels.  It  must  be  admitted  that  a  broad- 
ening of  the  shadow  above   the  heart   is  not  always   due   to   enlaro-ed 


11.  Hasch    anil    Rolm:      Physical   Evidence   of   the   Thymus.      Am.   .Ioir.   Dis. 
Chii.i)..  Febrnary.  1<)12.  p.  82. 

12.  Rachford:      A-Ray   Treatment   of   Status    Lvmphaticus.      Am.   Jour.   Med 
Sc,  October,  lit  10. 
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tlivnuis.  Ill  a  i-airful  <\\u\\  of  the'  iiitcrpii'tat ion  of  the  thorax  radio- 
gram in  the  nursling,  Benjamin  and  Goett^^  point  out  that  a  broadening- 
of  the  shadow  to  the  right  may  at  times  be  due  to  the  large  vessels, 
especially  the  vena  cava  superior.  But,  as  they  note,  this  cannot  hold 
good  when  the  larger  ])ait  of  the  shadow  falls  to  the  loft  of  the  vertebral 
column. 

Ferraiul  and  Cliatcliii'^  Hiid  that  the  thymus  aiul  heart  give  a  distinct 
sharp  median  shadow.  Enlarged  bronchial  glands  give  an  extra  median 
shadow,  separate  from  the  heart  shadow  and  not  connecting  with  it. 
This  latter  point  is  of  importance.  Myer^^  has  also  called  attention  to  it. 
There  does  not  appear  to  be  any  question  as  to  the  diagnostic  value  of  the 
.r-ray  in  many  cases  of  enlarged  thymus.  But  even  as  experienced  a 
radiographer  as  Lange  expressly  insists  that  in  certain  cases,  especially  if 
the  gland  be  increased  in  size  laterally  without  augmentation  of  its 
anteroposterior  diameter  (the  large  fiat  thymu?.),  the  .7--ray  picture  may 
not  be  conclusive.  As  has  been  well  said:  "Where  tlie  .r-ray  evidence  is 
positive,  it  is  of  real  value  in  diagnosis,  but  when  it  is  negative  it  is  not 
to  be  considered  as  final."' 

TltEATMEXT 

Turning  next  to  the  question  of  treatment,  it  should  be  said  at  the 
outset  that  any  discussion  of  the  therapy  of  enlarged  thymus  must 
necessarily  include  .some  consideration  of  the  method  of  production  of 
symptoms.  It  hardly  seems  possible  to  deny  that  mechanical  compression 
must  play  a  very  decided  role.  At  the  superior  opening  of  the  thorax  of 
a  young  child,  the  so-ealled  critical  space  of  Grawitz,  the  anteroposterior 
diameter  measures  oidy  'i  em.  As  a  rule,  the  hyperplastic  thymus  is 
more  than  3  cm.  thiek  itself,  and  must  compress  trachea,  esophagus  and 
the  large  vessels  and  nerves.  But  even  granting  that  direct  or  indirect 
pressure  cannot  explain  all  th.e  symptoms,  and  assuming  the  correctness 
of  the  view  of  toxemia  from  excessive  internal  thymic  secretion  (Svehla's 
hypeithymization).  the  fact  remains  that  it  is  the  enlarged  thymus  which 
gives  rise  to  the  threatening  symptoms,  or  is  the  source  of  danger  to  the 
child.  Drug  treatment  is  absolutely  of  no  avail ;' indeed,  it  has  long  been 
recognized  that  medicines  had  nf»  power  to  relieve  thymic  asthma. 

.SLItGICAL   TREATMENT 

Within  recent  vears  surgical  intervention  has  therefore  been  soufrht, 
the  first  operation  having  been  done  by  Eehn  in  180G.  This  first  opera- 
tion (exothymopexy)  consisted  in  elevating  the  thymus  from  behind  the 

1.3.  Benjamin  and  GcK-tt :  Tntfrpretation  of  the  Tlioiax  Radiogram  in  the 
Xurslinfr.     Deutsch.  Arcli.  f.  klin.  Med..  1912.  cvii.  IfTT. 

14.  Ferrand  and  Chatelin:  Value  of  X-Ray  in  the  Diagnosis  of  Enlarged 
Thymus.     Bull.  Soc.  Fediat.  de  Paris.  1911.  p.  104. 

1.5.  Myer:      .Status  Lymphaticus.      Wi.-n.   med.  Wchnsehr..    1912.   j..    IISI. 


Fiy.  7.— Glands  at   rijilit  Ix-ait. 


Fig.  8. — Congenital  heart.      ( I'lilnumary  stonosis. ) 


Fiu.  9. — (oii'ienital   heart. 


Fij./.    lU. — I'eriuarditi:-    with    cirusioii. 
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st.TiiiiiP  niid  nisteiiin;:-  it  to  ilic  tif^sues  ..f  \\u-  neck  or  top  of  the  .steniiun. 
Tlu'  usiills  of  this  opeiatioii  were  not  ^'ood,  jiiid  of  hitc  it  has  hecii  su]M'r- 
>^vi\vt\  bv  tlie  operation  of  leniova!  of  the  ^dand  (thyniectfJiny). 

T])e  tec'hnie  of  tlii>  operation  was  worked  out  hy   French  siirjreons, 
especially  Vvnu   aii<l   Olivier/'     The  latter  lias  puhlished  an  exhaustive 


1  iji.   11. — l"il»H)i(l  iiieilia.-liiiiti>.     (Iiic   lung  ^luiic. 

monograph  on  the  topographic  anatomy  and  surgery  of  the  thymus.  A 
collection  of  all  reported  operative  eases  together  with  a  most  excellent 
resume  of  the  entire  question  has  just  been  puhlished  by  Parker.'"     Of 

Hi.   Parker:     Siir^t-rv  of  tlic  Th\  nius  —  Tli\  nuctKiiiy.     A.M.  .loiR.   Uis.  (  iiii.ii.. 
IVI.ruarv.   1!U:5. 


50 


AMERirW     .J(>rh'\.\L     OF     DIHEASEH     OF     ('HILDREX 


the  fifty  patients  ojx'iatod  on,  seventeen  died,  showing  a  mortality  of 
'33 Y^  per  cent.  P^ven  excluding  some  of  the  fatal  cases,  as  Parker  does- 
for  good  reason,  the  fact  remains  that  the  mortality  of  the  operation  is 
high.  Again,  aside  from  the  danger  of  the  operation  itself,  it  seem& 
probable,  in  the  light  of  recent  research  that  the  removal  of  all,  or  even 
of  a  greater  part  of  tlie  thymus  may  be  fra tight  with  grave  danger  to  the 
subsequent  development  of  tlie  individual.  The  complete  removal  of  the 
thymus  during  the  period  of  its  functional  activity  has  been  followed  in 
the  lower  animals  (rabbits,  guinea-pigs,  dogs)   by  very  marked  clianues. 


Fijr.  1: 


-Lymphosarcoma.      (Me<liastinum.)      Before  treatment. 


in  the  central  nervous  and  osseous  systems  and  in  general  development. 
While  the  animals  have  survived  the  operation  itself,  death  has  subse- 
quently occurred  in  many  instances  under  circumstances  leaving  no  room 
for  doubt  as  to  the  role  of  the  thymectomy  in  its  production.  The  experi- 
mental evidence  of  a  good  many  observers  is  unanimous  on  this  point, 
and  the  work  of  Basch,^"  Lucien  and  Parisot,^^  Klose^^  and  Matti-"  irave 

17.  Basch:      Jahrb.  f.  Kinderh..   lOOG.  Ixiv.   190S,   Ixvii. 

18.  Lucien  and  Parisot:     Arch  de  med.  exper..  1910.  No.   10. 
lit.  Klose:     Arch.  f.  Kinderli..  1910.  ]v. 

•JO.  Matti:      Mittheil.  a.  d.  Grenzjich.  d.  Med.  u.  Chir..  xxiv.  Xos.  4  and  5. 
21.   Hein.cke:    Munchen.  Med.  Wchnschr..  1903.  p.  2090. 
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idonticnl  results.  Viukvv  admits  that  the  evidence  is  "strongly  siiffirefi- 
tive"  that  the  thymus  «rhin(l  is  ahs<iiutely  necessary  to  life  and  normal 
development  in  the  earlier  stages  of  giowth,  but  feels  that  it>  operative 
removal  in  the  young  human  subject,  so  far  as  present  evhlence  has 
siiown.  is  not  I'rauglit  with  danger  so  far  as  subsequent  development   is 


Yia,   13.— Lympliosarconia.      (  Muliastinuni.  l      Aftor  treatiiunt. 


concerned.  And  this  because  the  gland  is  usually  not  completely  removed. 
In  the  light  of  unanimous  recorded  experimental  evidence  concerning  the 
effects  of  thymeetomy  <.n  lower  animals,  this  assumption  certaiidy  does 
not  seem  justified.  We  come  now  to  the  consideration  ..f  the  .r-ray  treat- 
ment of  enlarged  thymus. 


I'ig.    14. 
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Fijis.    14.    15.   It;.    17.    18.    19.— Artificial   Thymus   Iivvolution.      (Rabbit.) 
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Til  1  !)(».■).  Ilcincck,'-'  piiljlislu-d  liis  studii-s  on  tlit-  i-llVcts  of  the  .r-ray 
on  l\  iiiulioid  tissiu's.  lie  f.xjH.scd  yoium-  animals  lo  llic  ./--ray  on  succch- 
sivr  days,  then  lalci'  kilh-d  ihc  iiiinial>  and  >!ndicd  tlic  chan^M'S  in  the 
lyinplidid  <liii(tiiic-.      lie  lonud   tlial   llic  >|»lccns  of  llic  animals  showed 


Fig.  20. — Raliliit  Si)let>n.     X<irinal. 


Fig.  21. — Rabbit  Spleen.     After  treatiin-iit  of  tln'  tliyimis  region  h\   tbe  j  ray. 


marked  i-hani(es:  increase  of  j)igment,  disinte«:ralion  of  eells,  rediietion 
in  size  of  the  mal[)i<i:hian  follicles  and  rarefaction  of  the  cellular  elements. 
Analofifous  changes  were  found  in  al!  the  lymph-notle  groups  of  the  body, 
and.  in  verv  vonng  animals,  in  the  thvmns.     He  suggested  that  it  miglit 
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be  possible  tliat  in  the  human  being  analogous  changes  might  occur  with- 
out skin  roaetion.  In  li>04,  I  had  under  observation  a  typical  case  of 
status  lym]>haticus  with  a  greatly  enlarged  thymus  in  a  2-months  old 
infant.  'I'he  suffocative  attacks  were  very  severe,  with  dyspnea  and 
cyanosis  constant.  In  view  of  the  desperate  character  of  the  case,  the 
parents  consented  to  allow  the  use  of  the  .r-ray,  though,  of  course,  no 
promise  of  relief  could  be  held  out.  Twelve  exposures  in  all  were  given, 
over  a  period  of  one  month.  The  improvement  was  rapid,  the  suffocative 
attacks  ceased,  the  thymus  dulness  became  normal.  The  subsequent 
development  of  the  child  was  absolutely  normal,  and  at  this  writing  the 
child  is  in  perfect  health.  This  was  the  first  case  of  enlarged  thymus 
successfully  treated  by  the  .i-ray.  Its  pubHcation  was  purposely  delayed 
until  in07,  in  order  that  there  could  be  no  question  of  the  result.^- 

Since  this  time,  experimental  studies  by  a  number  of  investigators 
have  demonstrated  that  it  is  possible  to  induce  involution  of  the  thymus 
by  the  a-- ray.  Aubertin  and  Bordet,-^  Eudberg,-*  and  more  recently 
D'Oelsnitz  and  Paschetta-^  and  Eegaud  and  Cremieu-^  have  studied  the 
process  of  such  artificial  involution  in  detail.  In  order  to  formulate  the 
technic  of  a--ray  treatment  in  cases  of  enlarged  thymus,  Lange  and  I 
conducted  a  series  of  experiments  on  rabbits,  and  showed  that  it  was 
possible  to  induce  any  degree  of  fibrosis  of  the  thymus,  from  the  very 
slightest  to  absolutely  complete  fibrosis.^'  Eeference  to  the  latter  point 
will  be  had  later. 

From  the  clinical  standpoint  the  results  have  been  extremely  satis- 
factory as  the  published  reports  show.  Since  the  report  of  my  first  case, 
there  have  been  reports  by  various  observers,  of  cases  successfully  treated 
—  Myers,28  d'Oelsnitz,^^  Eachford,^^'  Weill  and  Pehu,^"  Eibadeau-Dumas 
and  Weill.^^  In  addition,  Lange^-  of  Cincinnati  has  record  of  eight  other 
successful  cases,  not  all  of  which  have  been  reported  as  yet. 

22.  Friedlander:  Enlargement  of  the  Thymus  treated  liv  the  J-Rav.  Arch. 
Pediat.,  July.  1907. 

23.  Aubertin  and  Bordet:  Action  de  rayons  X  sur  le  tliymus.  Arch,  des 
mal.  du  coeur  et  des  vaisseaux.     .June.  1009.  p.  .321. 

24.  Rudberp:  Studien  ueber  Thyniusinvolution.  Arcli.  f.  Anat.  u.  Physiol. 
Supplement.  1907,  p.   123. 

25.  D'<Jelsnit7,  and  Paschetta  :      P.nll.  Soe.  jiediat.  de  Paris.  1911.  p.  462. 

26.  Regaud  and  Creniieu:  Thvniu*  Involution  bv  the  J-Rav.  Lyon  merl.. 
1912.  cxviii.  No.  1. 

27.  Friedlander:  Involution  of  the  Thvnnis  bv  the  A'-Rav.  Arch,  pediat. 
<Jctol)er,  1911. 

28.  Myers:     Arch.  Pediat..  August.  1908. 

29.  D'Oelsnitz:  Compt.  rend,  de  I'Assoc.  francaise  de  pediat..  1910.  pp.  239 
and  246:  Bull.  .Soc.  de  pt-diat.  de  Paris.  December.  1911.  p.  471. 

30.  Weill  and  Pehu:     Lyon  med.,  December.  1911.  p.   1448. 

31.  Ribadeau-Dumas  and  Weill:  Soc.  med.  d.  hop.  de  Paris,  March  27.  1912: 
Weill:     Bull.  Soc.  de  pediat.  de  Paris.  October.  1912.  p.  383. 

32.  l.aniie:      Personal   communication. 
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The  attitude  of  one  Freneli  >;ur'rt'(jn,  at  this  time,  is  also  exceedingly 
significant.  Wair'-'  of  l*aris  has  to  a  large  extent  worked  out  the  plan 
of  operation  of  tlic  int lacai'Mihir  thymectomy.  In  Parker's  collection  of 
fifty  thymectomies,  he  is  credited  with  eleven  of  the  cases,  either  alone 
or  in  consultation.  At  the  meeting  of  the  Paris  Pediatric  Society,  iield 
Nov.  r<!.  \U\-2,  \'eau  commented  on  Weill's  paper  reporting  three  addi- 
tional cases  of  enlarged  thymus  successfully  treated  by  the  a;-ray.  He 
reported  two  successful  cases  of  his  own  and  added :  "For  over  a  year  I 
have  not  done  a  thymectomy,  and  up  to  the  present  have  never  been 
disappointed  in  radiotherapy.'" 

Including  these  two  cases  of  Voau,  there  are  thus  twenty-five  cases 
of  enlarged  thymus  successfully  treated  by  the  r-ray.  Some  of  these 
eases  come  in  the  category  of  the  very  severe,  with  life-threatening 
symptoms  present.  Yet  the  .7-ray  treatment  has  been  unifin-mly  success- 
ful ;  nor  has  a  single  untoward  accident  occurred.  There  have  been  no 
retardations  in  the  development  recorded.  Contrasting  the  list  of  twenty- 
tive  cases  successfulh'  treated  by  the  .r-ray,  with  fifty  tliymectomies  and 
a  mortality  of  33  per  cent.,  it  would  seem  justifiable  to  maintain  that 
radiotherapy  is  decidedly  preferal)le  to  surgical  interveiiti(tn.  Any 
■extended  discussion  of  the  actual  technic  of  the  a])plication  of  the  x-rays 
would  be  out  of  place  in  such  a  paper  as  this,  but  it  may  be  permissible 
to  note  certain  facts,  elicited  as  the  result  of  experimental  study.  Lange 
■and  I  have  found  that  intense  fibrosis  may  be  induced  by  a  comparatively 
«mall  number  of  exposure^  if  they  are  given  on  successive  days. 

Thus  in  our  work  on  rabbits  we  found  that  four  exposures  on  'succes- 
«ive  days  gave  a  greater  degree  of  fibrosis  than  fifteen  exposures  over  five 
and  a  half  weeks.  The  shorter  the  interval  between  the  treatments,  the 
more  marked  the  results  obtained.  When  the  symptoms  of  pressure  from 
the  enlarged  thymus  are  very  urgent,  therefore,  and  when  there  is  evi- 
dently very  marked  mechanical  obstruction,  the  .r-ray  treatments  should 
he  pushed,  being  given  on  successive  days,  or  even  twice  a  day  at  first  to 
get  quick  results.  The  results  from  the  treatment  are  seen  very  promj)tlv. 
After  even  the  fir.st  treatment  it  is  noted  that  the  dyspnea  is  lessened  and 
the  suffocative  attacks  are  less  severe. 

When  the  symptoms  are  not  so  urgent,  treatment  may  be  given  at 
longer  intervals.  Clinically,  it  has  been  noted  that  the  .«ymi)toms  f)f 
thymic  asthma,  which  gradually  disappear  under  x-ray  treatment,  tend 
to  recur  after  varying  periods  of  time  in  some  ca.ses.  This  is  doubtless  to 
"be  explained  on  the  basis  of  regeneration  of  the  thymus  after  partial 
fibrosis  has  been  induced.  In  such  cases  fiirth.er  courses  of  .r-ray  treat- 
ment are  needed,  and  may  be  relied  on  to  induce  fibrosis  again.  Clin- 
icallv,  the  dosage  of  .r-rav  can  thus  be  regulated  according  to  the  neces- 


.33.   \oau:      Bull,  de  la  Soe.  Pod.  <\o  Paii<.  Xov.Miili.'r.   \'.)]1.  \>.   42ti. 
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sitie:^  of  tilt'  <-a><'.  'I'lu'  il;ui,i,a'r  <>t'  lo>>^  of  thymus  limctioii  (as  in  the 
case  of  complete  thymectoiny )  is  tliiis  obviated  aii<l  the  iiictaholic  chaiiires 
after  thyiiU'Ctoiiiy  are  aveited. 

Althouirh  in  all  of  the  ca.sei^,  both  experimental  and  clinical,  par- 
ticular care  has  been  taken  to  see  that  only  the  region  of  the  thymus 
should  be  exposed  to  the  action  of  the  .r-ray,  we  have  found  that  after  the 
.r-ray  treatment,  changes  in  spleen  and  lymph-node  groujts  could  be  not'^d. 
In  two  cases  of  status  lynii)haticus,  one  of  my  own,  and  one  seen  with 
liachford  and  re])orted  by  him,  we  found  that  after  the  treatment  the 
spleen  and  the  lymph-nodes  weie  notably  reduced  in  size,  coincidentally 
with  the  shrinkage  of  the  thymus.  Experimentally,  Lange  and  I  have 
been  able  to  show  not  only  marked  reduction  in  size  of  the  spleens  of  our 
treated  animals,  but  also  change  in  the  histologic  picture  of  the  sjjleen. 
This  observation  opens  an  interesting  field  of  inquiry  with  reference  to 
the  relation  of  .r-ray  treatment  of  the  thymus  and  its  effects  on  the  gen- 
eral lymphati':-o-chlorotic  constitution. 

In  our  later  clinical  work,  Lange  and  I  have  used  much  stronger  a--ray 
dosage  than  was  employed  at  first.  Xo  ill  effects  from  the  rays  have  ever 
been  observed.  The  harmlessness  as  well  as  the  effectiveness  of  the  treat- 
ment have  been  abundantly  demonstrated.  With  the  larger  dosage  as 
now  employed,  with  the  rapid  succession  of  treatments,  prompt  results 
may  be  looked  for,  even  in  the  very  severe  type  of  cases.  Fewer  treat- 
ments are  needed.  The  involution  may  be  pushed  as  far  as  necessary 
without  the  slightest  fear  of  later  developmental  abnormalities. 

The  promptness  of  response  to  the  treatment  is  very  noteworthy, 
marked  improvement  being  usually  observed  even  in  the  severest  cases 
after  the  first  treatment. 

\\  ith  the  modern  methods  of  precision  tlie  diagnosis  of  enlarged 
thymus  has  become  much  easier:  with  tlic  ./-ray  treatment,  successful 
therapy  is  assured. 

4  West  Seventh  Street. 
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McMurtrie. 

Missouri  State  Med.  Assn.  Jour.,  IMay,  1913. 
Delinquent,  Defective. — F.  L.  Christian. 

Albany  Med.  Ann.,  May,  1913. 
Diagnosis  in  Children. — O.  M.  Staats. 

West  Virginia  Med.  Jour.,  May,  1913. 
Dwarfism,  Mitral.— F.  P.  Weber. 

Brit.  Jour.  Child.  Dis.,  May,  1913. 
Foreign  Bodies  in  Esophagus  and  Air  Passages. — E.  Lazzari. 

Riforma  med..  May  3,  1913. 
Stuttering,  Causes  of  Intermittency  in. — Chervin. 

Semaine  m€d..  May  28,  1913. 
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ENGLISH    CONFERENCE    ON    INFANT    MORTALITY 


An  English-speaking  Conference  on  the  Prevention  of  Infant  Mortality  will 
be  held  in  Caxton  Hall,  Westminster,  London,  on  Monday  morning,  Monday  after- 
noon and  Tuesday  morning,  Aug.  4  and  5,  1913.  The  meetings  will  be  held  under 
the  auspices  of  the  (British)  National  Association  for  the  Prevention  of  Infant 
Mortality  and  The  Welfare  of  Infancy  under  the  patronage  of  the  King  and  Queen, 
and  will  convene  immediately  preceding  the  opening  of  the  International  Med- 
ical Congress. 

A  tentative  program  has  been  issued  by  the  committee  which  indicates  that 
the  papers  will  consist  largely  of  medical  opinion.     The  subjects  treated  will  be: 

The  responsibility  of  central  and  local  authorities  in  infant  and  child  hygiene. 

The  administrative  control  of  the  milk-supply. 

The  necessity  for  special  education  in  infant  hygiene. 

Medical  problems  in  infant  nutrition. 

Antenatal  hygiene. 

The  president  of  the  conference  will  be  the  Hon.  John  Burns,  M.  P.,  president 
for  the  Local  Government  Board.  The  chairman  of  the  English  Executive  Com- 
mittee is  Sir  Thomas  Barlow  and  the  secretary,  Miss  J.  Halford,  4  Tavistock 
Square,  London,  W.  C. 

The  American  committee,  in  charge  of  the  part  to  be  taken  by  the  United 
States  and  Canada,  will  furnish  information  to  those  desiring  to  attend  the 
conference. 

Dr.  Henry  L.  Coit,  chairman,  277  Mt.  Prospect  Avenue,  Newark,  N.  J. 

Dr.  Philip  Van  Ingen,  secretary,  125  East  Seventy-First  Street,  New  York 
Citv. 
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PANCREATIC     INSUFFICIENCY  * 

LANGLEY     PORTER,     M.D. 

SAX     FBANCISCO 

A  severe  indigestion  of  acute  onset  and  protracted  course,  character- 
ized by  the  evacuation  of  bulky,  pale-gray,  greasy  stools,  occurs  fairly 
often  in  early  childhood.  Marked  wasting  is  a  feature,  as  is  the  occur- 
rence of  periods  of  amelioration  during  the  earlier  months  of  the  affec- 
tion. The  stools  invariably  contain  a  large  amount  of  wasted  fat  which 
is  excreted  unsplit,  and  in  the  graver  examples  of  the  disease  starches  are 
passed  undigested,  and  sometimes  proteins  even  escape  digestive  action. 

English  writers  have  called  this  symptom  group  "Coeliac  disease." 
Robert  Hutchison  has  written  a  lucid  clinical  description  of  it,  and  in  his 
paper  he  quotes  opinions  of  Cheadle,  Gee  and  Gibbons  on  the  subject. 
Eustace  Smith  has  also  considered  this  s}inptoni-complex  at  length  in 
his  lectures  on  "The  Wasting  Diseases  of  Children."  The  Englisli 
writers  seem  inclined  to  attribute  the  fat  waste  to  an  unexplained  dim- 
inution in  tlie  fat-absorbing  powers  of  the  celiac  lymphatic  system. 

In  America,  Herter,  searching  for  a  type  of  possible  onset  for  those 
cases  of  infantilism  which  he  believed  to  be  of  intestinal  origin,  made  a 
study  of  such  cases  which  he  describes  as  acute  and  subacute  intestinal 
affections  leading  to  infantilism.    His  account  is  worthy  of  reproduction  : 

herter's  infantilism 

Such  casfs  begin,  for  the  most  part,  between  the  end  of  the  first  and  the 
middle  of  the  third  year;  they  are  characterized  by  diarrhea,  usually  without 
tenosmus,  with  an  abundance  of  mucus  but  no  bloo'.l.  The  diarrheal  discharges 
are  usually  not  frequent,  while  the  loss  of  weight  is  not  rapid  —  about  one-half 
ounce  daily  —  it  may  progress  until  the  child  is  much  emaciated.  There  i< 
usually  considerable  flatulence.  There  is  a  moderate  or  marked  fall  in  hemo- 
globin: the  temperature  is  normal,  or  subnormal,  the  appetite  is  unimpaired. 
The  disease  lasts  from  three  to  six  weeks  and  recurrences  are  very  apt  to  occur. 
The  carbohydrates  are  very  badly  tolerated  and  many  relapses  are  certainly  due 
to  their  incautious  use.  The  urine  gives  intense  reaction  to  indican  and  to 
aromatic  oxyacids.  Examination  of  the  Gram-stained  fields  from  the  stool  of 
a  typical  example  of  this  infection  shows  it  to  consist  almost  wholly  of  Gram- 


*  Read    at>  the    meeting    of    the    American    Pediatric    Society.    Washington. 
May.    1913. 

*  From  the  Medical  Department  of  Stanford  University. 
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positive  bacilli,  presenting  the  morphological  characteristics  of  the  simple  form 
of  Bacillus  bifnlus.  This  organism  can  be  readily  cultivated;  the  Bacillus  infantilis 
is  obtainable  from  some,  perhaps  all,  of  the  stools,  and  from  the  intestinal  mucus 
it  "TOWS  freelj',  sometimes  almost  alone  when  planted  in  fermentation  tubes. 

He  further  states  that  the  veiy  small  number  of  Gram-negative  bac- 
teria to  be  seen  in  these  fields  is  very  striking.  Herter's  description  of 
Gram-positive  bacteria  in  the  stools  in  such  cases  was  corroborated  by 
Panton  in  two  of  Hutchisons  series.  Apparently  Herter  would  consider 
the  cases  explained  by  enteritis  due  to  invasion  by  unusual  bacterial 
forms, 

French  authors,  Carnot,  Arra-gas  and  Vinas,  have  dealt  with  the  same 
phenomena,  and  have  referred  the  food  waste  and  resulting  starvation  to 
a  primary  impairment  of  the  pancreatic  function.  And  it  is  significant 
to  note  that  cases  analogous  to  the  infantilism  described  by  Herter  as  of 
intestinal  origin  have  been  reported  by  Bramwell  and  by  Eentoul,  and  by 
them  considered  as  due  to  failure  of  the  pancreatic  function. 

From  the  study  of  a  number  of  such  cases,  three  of  which  are  here 
reported,  it  has  seemed  to  me  that  the  apparently  conflicting  opinions  as 
to  etiology  can  be  brought  into  unionism. 

DUODENAL  ORIGIN 

There  is  evidence  to  support  the  contention  that  the  primary  lesion 
in  these  cases  is  an  infective  duodenitis  with  a  secondary  invasion  of  the 
pancreatic  ducts  and  the  production  of  pancreatic  insufficiency,  and  the 
assumption  of  this  theory  has  suggested  a  therapeutic  procedure  for  the 
severe  cases  that  seems  worthy  of  further  trial. 

The  role  of  the  pancreas  in  fat-splitting  is  so  well  demonstrated  that 
there  is  no  need  to  quote  the  various  physiologists  and  clinicians  who  have 
written  on  this  subject.  There  seems  to  be  a  general  consensus  of  opinion 
that  if  more  than  one-third  of  the  fat  ingested  appears  in  the  stools 
unsplit  —  that  is,  in  the  form  of  free  fats  —  or  even  if  such  a  proportion 
carries  material  quantities  of  fatty  acids,  the  steapsin  of  the  pancreas 
may  be  considered  to  be  either  insufficient  or  inefficient. 

This  view  is  opposed  by  Vaughan  Harley  who  holds,  from  the  study 
of  a  case  of  pancreatic  obstruction,  and  from  experiments  on  depancrea- 
tized  dogs,  that  when  excess  of  fat  appears  in  the  evacuations,  diminished 
absorption,  rather  than  deficient  splitting,  is  the  lesion.  He  came  to  this 
conclusion  because,  in  his  cases,  a  small  proportion  of  fat  was  absorbed, 
but  a  large  part  of  the  waste  appeared  as  fatty  acids  and  soaps.  He 
further  feels  that  the  pancreas  has  some  internal  secretion,  as  yet  undis- 
covered, which  is  active  in  the  absorption  and  utilization  of  fat,  and  this 
view  is  borne  out  by  the  experiments  of  Gross  and  of  Falta.  It  is  well 
understood  that  pathologic  conditions  in  tissues  other  than  the  pancreas 
can  lead  to  a  large  waste  of  fat  in  the  stools.    In  acute  duodenitis  with 
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jaundice,  iu  certain  diseases  of  the  liver  in  which  biliary  secretion  is 
suppressed,  in  chronic  tuberculous  mesenteric  adenitis,  and  in  any  acute 
enteritis,  stools  bulky  with  wasted  fat  may  be  encountered. 

Talbot,  in  an  interesting  paper  on  tuberculous  mesenteric  adenitis, 
reports  but  one  case  in  which  the  bowel  movements  contained  any  large 
amounts  of  free  fat  or  fatty  acids.  In  the  major  number  of  his  cases, 
the  fat  e-xcess  was  in  the  form  of  soaps,  and  his  observations  coincide 
with  my  own  and  with  those  of  most  observers.  These  findings  indicate 
that  the  fat  has  been  split,  but  that  the  absorption  is  inadequate.  The 
few  reported  cases  that  show  deficiency  of  fat-splitting  can  be  explained 
on  the  ground  that  there  is  a  partial  or  complete  blocking  of  the  pan- 
creatic duct  by  that  group  of  glands  which  lies  about  the  head  of  the 
pancreas,  where  inflammation  or  enlargement  might  affect  the  duct  by 
contiguity. 

An  interesting  description  of  the  role  of  the  pancreas  in  splitting  and 
absorbing  fat,  with  an  account  of  an  unusual  case  of  steatorrhea  persist- 
ing from  birth  in  an  otherwise  healthy  child,  one  of  whose  five  brothers 
was  similarly  affected,  is  contained  in  a  paper  by  Garrod.  The  author 
assumes  an  inborn  failure  of  fat-splitting  power  on  the  part  of  the 
individual  reported  on. 

It  seems  also  to  be  clearly  demonstrated  that  one  of  the  three  pan- 
creatic ferments,  the  lipase,  the  amylase,  or  the  alkali  protease  may  be 
diminished  in  quantity  or  power,  while  the  other  two  secretions  of  the 
gland  are  doing  their  work  in  a  fairly  normal  manner.  A  paper  by  Gross 
discusses  this  subject  fully  in  its  relation  to  the  adult  pancreas,  but  there 
seems  to  be  no  adequate  study  of  the  difference  between  the  secretory 
power  of  the  young  pancreas  and  that  of  age. 

The  fact  that  bacterial  invasion  of  the  pancreas  happens  through  the 
ducts  as  well  as  by  the  blood-stream,  by  the  lymphatics  and  by  contiguity 
(especially  from  infected  mesenteric  glands),  is  one  of  the  best  demon- 
strated facts  in  medicine,  for  acute  suppurative  pancreatitis,  which  one 
hears  of  rarely  in  childhood,  has  been  reported  to  have  been  produced  by 
the  colon  bacillus,  the  streptococcus,  the  staphylococcus,  by  mixtures  of 
these  two  organisms,  by  the  pneumococcus,  by  the  bacillus  of  Friedlander 
and  in  rare  cases  by  the  typhoid  and  paratyphoid  organisms.  Invasion  is 
determined  by  two  facts :  1.  By  the  production  of  much  mucus  at  the 
ampulla  of  Vater,  which  causes  partial  blocking.  It  has  been  shown  that 
under  such  conditions  of  stagnation  the  bacteria,  especially  motile  bac- 
teria, can  readily  ascend  any  of  the  body's  various  ducts.  Bond's  work 
on  ascending  mucus  currents  is  of  particular  interest  in  this  considera- 
tion. He  has  shown  that  when  epithelium  is  damaged,  inert  particles 
can  ascend  ducts  lined  with  mucous  membrane,  and  he  has  suggested  that 
this  is  a  common  mode  of  ascending  infection  by  bacteria.    2.  The  second 
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determining  factor  was  pointed  out  by  Carnot,  who  has  made  a  thorough 
study  of  pancreatitis.  He  demonstrates  that  blocking  allows  pancreatic 
enzymes  to  act  on  the  epithelium  lining  the  ducts  and  to  soften  and 
destroy  it.  and  so  provides  ])abu]um  for  the  organisms  imported  from 
the  gut. 

As  long  ago  as  1898,  Arraga  and  Tinas,  in  a  detailed  study,  showed 
that  it  is  not  rare  to  encounter  a  more  or  less  complete  blocking  of  the 
pancreatic  duct  of  children,  with  invasion  of  the  duct  by  intestinal  bac- 
teria. Herter  has  shown,  however,  that  at  the  level  of  the  upper  portion 
of  the  duodenum  there  are  normally  very  few  or  no  bacteria,  and  that 
these,  when  they  do  occur,  are  not  of  the  pathogenic  type.  The  inference 
is,  then,  that  any  invasion  of  the  pancreas  is  secondary  to  a  duodenitis 
in  the  presence  of  unusual  bacterial  forms  in  the  upper  gut. 

BACTERIOLOGY 

The  type  of  case  that  this  paper  deals  with  cannot,  of  course,  arise 
from  acute  suppurative  pancreatitis,  but  if  the  possibility  of  ascending 
infections  be  accepted,  as  it  is  by  all  those  who  have  carefully  studied  the 
matter,  it  is  conceivable  that  bacteria  of  low  pathogenic  power  ascending 
the  ducts  under  like  conditions  will  give  rise  to  low  grade  of  inflamma- 
tion, followed  by  fibrosis,  greater  or  less  in  degree.  As  a  matter  of  fact, 
this  is  just  what  does  happen,  and  such  conditions  found  post-mortem  in 
the  pancreas  have  been  attributed  to  invasions  by  colon  bacilli  of  low 
resistance,  to  the  staphylococcus,  and  to  other  pathogenic  germs  whose 
powers  to  damage  their  host  had  been  minimized  by  residence. 

On  the  other  hand,  organisms  whose  virulence  is  never  great  may 
establish  themselves  in  the  intestine.  In  the  condition  of  acute  and 
subacute  infection  already  referred  to  as  described  by  Herter,  fecal  fields 
instead  of  showing  the  normal  preponderance  of  Gram-negative  bacilli  of 
the  colon  group,  exhibit  a  bacterial  flora  similar  to  that  seen  in  tlie 
stained  fields  made  from  feces  of  normal  breast-fed  nurslings.  That  is, 
the  bacteria  in  these  fields  present  the  morphological  characteristics  of 
the  simple  form  of  the  Bacillus  hifidus.  In  some  of  these  cases,  a  bacillus 
described  by  Herter  and  Kendall  as  Bacillus  infantilis  is  present.  There 
is  some  doubt  as  to  the  exact  position  this  organism  should  take,  and  even 
Herter  was  of  the  opinion  that  it  might  possibly  be  a  form  of  the  Bacillu>! 
hifidus.  Herter  was  interested  in  these  cases  chiefly  because  of  the  like- 
ness the  intestinal  flora  showed  to  the  flora  he  found  in  those  case?  of 
infantilism  that  he  studied  and  grouped  as  of  intestinal  origin. 

The  study  of  the  stools  in  the  group  of  analogous  cases  reported  by 
Dr.  R.  G.  Freeman,  showed  that  in  some  the  same  types  of  Barillufi 
hifidus  were  predominant,,  and  in  others,  one  case  in  particular,  "Welch's 
Bacilhts  aerogenes  capsulatus,  occurred   in   preponderance  with   no  B. 
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hifidiis:  in  another,  it  was  found  in  company  with  the  hitter  organism 
and  other  bacilli. 

When  one  considers  that  although  steapsin  is  obtainable  from  the 
intestinal  mucous  membrane  and  from  many  other  tissues  of  the  body, 
the  possibility  of  another  lesion  than  that  of  the  pancreas  must  be 
admitted  in  the  ease  of  those  patients  who  waste  fat  '^o  considerably,  but 
that  the  pancreas  should  not  be  involved  is  unlikely  even  if  other  tissues 
are  at  fault.  As  a  matter  of  fact,  the  post-mortem  records  of  Arraga  and 
Vinas  reveal  that  in  children  who  have  shown  such  clinical  pictures, 
there  has  been  invasion  of  the  duets  with  evidence  of  chronic  inflamma- 
tion around  the  ducts;  they  describe  the  pancreas  in  these  cases  as  being 
remarkable  for  the  diminution  of  its  volume,  its  increased  hardness,  its 
toughness  on  section  and  for  definite  marking  out  of  its  lobules  in  which 
the  normal  differentiation  is  markedly  exaggerated.  They  say  that 
throughout  the  essential  tissue  minute  areas  of  degeneration  and  hemor- 
rhage are  found  dotting  the  lining  membrane  of  the  ducts,  and  that  there 
is  a  gi'eat  increase  of  viscid  mucus  within  these  ducts.  They  describe  the 
microscopic  picture  in  these  words : 

If  we  examine  the  duct  of  Wirsung  at  or  near  its  entrance  into  tlie  intestine, 
we  are  struck  in  many  cases  by  the  fact  that  the  lining  epithelium  has  almost 
disappeared.  The  wall  of  the  duct  is  markedly  thickened  and  is  made  up  of 
fibrous  striae  surrounding  collections  of  leukocytes.  There  is  also  in  the  new  con- 
nective tissue  a  very  marked  increase  in  the  number  of  blood-vessels,  and  these, 
for  the  most  part,  are  unduly  dilated.  In  the  less  severe  cases,  the  process  is 
not  so  advanced  and  we  are  able  to  see  the  epithelium  in  the  process  of  degener- 
ation; there  is  softening  of  the  cells,  with  a  fragmentation  of  the  nuclei  which 
gives  rise  to  a  poor  staining  reaction.  !Many  of  the  cells  are  in  the  process  of 
desquamation  and  are  contributing  to  accumulations  that  block  the  ducts.  A 
thorough  examination  shows  that  the  degree  of  damage  is  proportional  to  tlie 
duration  of  the  disease.  From  the  finer  ducts  which  have  been  attacked,  wide- 
spread invasion  of  the  parenchyma  of  the  pancreas  takes  place,  and  is  followed 
by  a  connective  tissue  increase.  Following  this  increase  of  tissue,  one  finds 
secondary  changes  in  the  pancreatic  acini,  some  of  whose  cells  undergo  softening, 
and  others  coagulation  necrosis,  with  nuclei  of  lost  contour,  and  poor  staining 
quality.  These  lesions  are  most  frequent  in  that  portion  of  the  pancreas  neigh- 
boring the  outlet  of  the  duct  of  Wirsung.  In  those  instances  in  which  enteritis 
has  been  persistent  and  of  long  duration,  a  marked  dilatation  of  the  veins  of  the 
pancreas  may  be  seen. 

These  authors  look  on  the  B.  coli  communis  as  the  probable  invader 
in  these  cases.  They  consider  its  motility  as  an  important  factor  in 
aiding  its  entrance  to  the  pancreas,  but  when  we  consider  the  work  of 
Bond  already  referred  to,  there  is  no  reason  to  doubt  that  any  organism, 
motile  or  immobile,  can  invade  the  pancreas. 

It  seems  perfectly  reasonable,  then,  to  assume  that  in  the  cases  of 
patients  whose  stools  show  marked  increase  in  free  fat  waste,  definite 
depression  of  those  digestive  powers  usually  attributed  to  the  pancreas, 
and  in  the  stool  a  predominance  of  abnormal  bacteria,  the  ducts  of  Vater, 
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and  through  them  the  pancreatic  tissue,  has  been  invaded  by  these  abnor- 
mal organisms,  and  the  pancreas  has  undergone  an  inflammatory  reaction 
which  has  damaged  the  secretory  power  of  the  gland  and  impaired  the 
digestive  quality  of  its  juice. 

The  autopsy  of  one  of  the  cases  here  reported  seems  to  warrant  such 
an  assumption,  and  the  clinical  findings  in  another  also  indicate  the 
probability  of  this  pathologic  complex.  The  fact  that  many  of  these 
patients  automatically  recover  is  no  argument  against  this  contention, 
because  it  is  quite  conceivable  that  certain  mild  cases  may  be  due  to  the 
establishment  in  the  upper  intestinal  tract  of  a  bacterium  that  maintains 
itself  in  this  region  with  difficulty.  Unless  invasion  of  the  pancreas 
occurred  very  rapidly,  such  an  organism  would  find  that  the  body  had 
adapted  its  protective  powers  in  the  way  that  happens  so  frequently  when 
the  colon  bacillus  invades  the  urinary  tract.  Again,  following  dietetic 
measures,  or  the  use  of  saline  or  mercurial  purges,  inflammation  in  the 
intestine  may  be  allayed,  mucus  accumulations  obstructing  the  outlet  of 
the  ducts  cleared  away,  and  the  conditions  which  favor  invasion  of  the 
pancreas  by  bacteria  changed.  The  fact,  therefore,  that  many  cases  have 
improved  on  simple  dietetic  treatment,  or  after  the  use  of  mercurial 
purges,  is  perfectly  in  accord  with  the  view  of  the  etiology  here  set  forth. 

The  following  examples  of  cases  met  in  practice  will  be  used  to 
emphasize  the  contentions  made  in  this  paper. 

CASE  REPORTS 

Case  1. — Stella  S.,  aged  22  months;  weight  17  pounds.  At  the  age  of  1  year 
she  suffered  from  an  attack  characterized  by  frequent,  loose  bowel  movements, 
without  pain,  tenesmus  or  fever.  This  attack  lasted  for  about  ten  days  and 
she  had  no  more  trouble  until  February,  1911,  when  she  had  a  recurrence  of 
the  same  conditions  in  a  more  severe  form;  this  attack  had  lasted  for  about  three 
weeks  when  the  child  was  first  seen  on  February  27. 

Physical  Examination. — The  child  was  then  wasted  and  irritable.  Hair  was 
ill-developed  and  she  had  a  distended  belly;  no  fluid  was  found  in  the  peritoneal 
cavity.  The  tonsils  were  not  enlarged;  there  was  no  clinical  evidence  of  lues; 
the  Wassermann  test  was  negative.  The  stools  were  characteristic,  bulky,  gray- 
ish-white, greasy  bowel  movements.  The  attending  physician  stated  ih&t  she 
had  had  very  marked  starch  waste. 

She  was  put  on  a  diet  of  800  calories  a  day,  provided  through  dextrins,  skim 
milk,  gelatin,  scraped  beef  or  white  fish,  maccaroni  or  rice,  with  green  vegetables 
and  fruits. 

The  report  of  the  stool  examination  showed  that  on  different  occasions  there 
was  a  great  excess  of  free  fat  and  fatty  acids  with  some  soaps;  a  moderate  num- 
ber of  starch  granules,  both  free  and  encapsuled  were  found.  The  blood  showed 
75  per  cent,  hemoglobin,  12,000  white  cells,  58  per  cent,  lymphocytes,  42  per  cent, 
polymorphonuclears;  no  parasites. 

On  July  20  there  was  no  free  starch  in  the  stool;  neutral  fats  and  fattv  acids 
were  present  m  excess:  the  bacteria  were  predominantly  Gram-positive:  no  colon 
bacilli. 

August  29  a  large  amount  of  starch  was  beinij  wasted;  it  seemed  there  was 
no  fat  in  one  examination,  but  the  Gross  casein  method  and  Wohlgemuth  starch 
test  gave  a  very  marked  diminution  in  the  amylase  and  protease  of  the  stool. 
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S<-pteml)er  G  tliore  was  a  considerable  excess  of  starch  and  of  free  fat;  casein 
and  starch  digestion  by  the  above  methods  was  very  much  improved  —  from  100 
units  at  the  first  examination,  to  375  at  the  last.  The  child  in  the  meantime 
increased  in  weight  and  well-being;  her  appetite  improved  and  October  4  her 
weight  was  24 1/.  pounds.  Since  that  time  she  has  made  a  steady  gain  in  weight 
and"  health  and  has  shown  no  tendency  to  a  recurrence.  On  the  last  exami- 
nation of  her  evacuation  by  Dr.  Alvarez,  fourteen  months  after  she  was  first 
seen,  there  was  no  excess  of  fat,  free  starch  was  not  prt-jent,  and  the  normal 
Gram-negative  colon  bacilli  were  reported  as  being  predominant  in  the  stool. 

This  is  an  example  of  a  mild  and  temporary  pancreatic  insufficiency 
which  is  not  at  all  uncommon  to  meet  in  infants  of  this  child's  age, 
and  which,  it  seems  probable,  is  due  to  a  bacterial  invasion  of  the 
intestinal  tract  and  an  ascending  infection  of  the  ducts  of  the  pancreas. 
It  is  an  upset  which  rights  itself  when  under  proper  feeding  conditions, 
the  unusual  bacteria  give  way  to  those  normal  to  the  small  intestine, 
which  under  ordinary  conditions  are  unable  to  grow  with  any  amount  of 
vigor  so  high  up  as  the  opening  of  Vater's  duct.  There  are  a  number  of 
cases  in  our  history  files  which  duplicate  this  in  all  its  essential 
particulars. 

The  following  case  is  an  extreme  example  of  the  same  condition : 
C\SE  2— \  H.  was  first  seen  in  his  twenty-first  month.  Then  he  weighed 
14  pounds,'  an  increase  of  but  7V,  pounds  since  birth.  His  mother's  statement 
was  that  he  had  been  breast-fed  for  the  first  four  months,  and  that  during  this 
period  he  had  gained  one-half  pound  a  week;  from  the  fourth  month  he  gained 
but  little  and  at  9  months  ceased  to  gain,  but  seemed  contented  and  happy  until 
during  his  tenth  month  he  began  to  vomit;  during  the  attacks  he  brought  up 
at  first  food,  and  later  large  quantities  of  sour-smelling  bile-stained,  watery 
material.  There  was  then  a  period  of  improvement  which  lasted  four  months, 
although  at  that  time  he  was  on  a  diet  that  apparently  contained  about  5% 
per  cent,  of  fat.  He  then  developed  an  alimentary  intoxication  when  he  was 
.een  by  another  physician  who  withheld  all  food  save  skimmed  milk.  Under 
thi«  regime  a  slight  improvement  followed  with  a  gain  of  a  few  ounces  a  week. 
U^the\ge  of  16  months  he  began  to  stand  and  was  steadily  gaimng  strength, 
up  to  his  twenty-first  month,  when  I  first  saw  him  in  a  vomiting  attack  simi- 
lar to  those  already  described. 

Physical  Examination.-The  infant  was  found  to  be  suffering  from  marked 
scurvy  which  rapidly  disappeared  when  he  was  fed  fruit  juices.  He  was  emaci- 
ated with  an  exceedingly  protuberant  belly.  Examination  revealed  nothing 
abnormal  in  nervous  system,  heart,  lungs  or  abdomen,  except  marked  disten- 
tion which  was  obviously  due  to  intestinal  gas.  Neither  spleen  nor  liver  wa 
enlarged;  there  was  no  fluid  in  the  peritoneal  cavity  and  no  enlarged  glands 
pr  sent  The  blood  showed  no  lymphocytosis,  the  hemoglobin  was  slightly 
diminished,  no  nucleated  cells  were  present,  but  there  were  some  alterations  in 
the  size  and  shape  of  the  cells.  The  child  vomited  a  large  quantity  of  bile- 
stained  fluid  mixed  with  mucus  and  smelling  of  fatty  acids.  He.;ould  vomit 
om  1  to  2  quarts  of  this  material  daily  during  the  attacks,  which  lasted  from 
wo  to  five  davs;  during  these  periods  the  urine  was  scanty  and  concentrated. 
He  had  from  two  to  thr^ee  foul  stools  daily.  ^Yhen  first  seen  these  stools  were 
scanty  and  composed  largely  of  mucus;  between  the  attacks  of  vomiting  the 
'tools  were  large  and  greasy,  and  contained  large  amounts  of  free  fats  and  fattj 
acid.  TTere  was  no  starch  reaction  to  iodin;  no  muscle  fibers  were  found  pres- 
ent this  examination  was  made  some  days  after  the  child  had  been  on  a  mixed 
diet  of   green   vegetables,   broth   and  scraped   beef,   with   minimum   amounts   of 
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fat.  The  urine  at  this  time  and  in  subsequent  examinations  sho\ve<l  a  licavy 
indican  reaction,  and  Ehrlieh's  aldehyde  reaction  was  positive,  but  neither 
albumin  nor  casts  were  found.  On  a  mixed  diet,  with  the  exhibition  of  gray 
powder,  Y2  grain  three  times  daily,  the  stools  improved,  the  general  condition 
was  better  and  there  was  no  further  vomiting. 

Management  and  Course. — In  his  twenty-eighth  month  the  child  sufl'ered  an 
attack  of  whooping-cough  through  which  he  passed  uneventfully  and  from  which 
he  recovered  without  complications.  After  this  he  gained  at  the  rate  of  about 
1  pound  a  month  until  he  weighed  18^1>  pounds.  During  this  time  no  deficiency 
in  the  digestion  of  starch  or  protein  was  demonstrated  by  the  Gross  or  Wolge- 
niuth  tests,  but  diminution  in  the  pancreatic  steapsin  was  to  be  inferred,  as  the 
fats  were  apparently  entirely  unsplit  and  unabsorbed.  Unfortunately,  no  quan- 
tative  determination  of  the  relation  between  the  ingested  and  excreted  fat  was 
made.  Under  the  most  careful  and  searching  clinical  observation  by  me  and 
by  Dr.  Charles  Minor  Cooper,  no  indication  of  any  complicating  disease  could 
be  determined;   the  digestive  tract  only  could  be  implicated. 

The  child's  appetite  was  extremely  capricious  and  it  was  diflScult  to  get  him 
to  take  a  sufficient  amount  of  food.  On  two  separate  occasions  there  Avas  a 
definite  color  change  in  Fehling's  solution  when  boiled  with  the  urine  The 
change  did  not  occur  immediately  and  there  was  no  true  precipitation. 

In  his  thirty-second  mouth  there  was  a  very  marked  acceleration  of  all  the 
symptoms.  The  patient,  who  had  been  improving  and  was  allowed  some  free- 
dom in  diet,  was  seized  with  a  characteristic  diarrhea,  having  four  to  five  stools 
a  day.  These  were  fetid,  fatty-acid  odored,  greasy,  and  under  the  microscope 
they  showed  quantities  of  unsplit  fat.  This  in  spite  of  the  fact  that  the  fat 
was  limited  in  the  diet.  During  this  attack,  for  the  first  time,  starch  appeared 
unaltered  in  the  stools  and  meat  fibers  were  discovered  undigested,  although 
meat  was  given  in  the  form  of  very  thoroughly  scraped  beef.  At  this  stage 
an  emulsion  of  raw  sheep's  pancreas  was  given  with  apparent  efi'ect.  The  child 
improved  in  strength  and  digestive  power  and  returned  to  a  limited  degree  of 
comfort,  and  again  began  to  gain  in  weight.  A  light  attack  two  months  later 
was  checked,  whether  spontaneously  or  through  the  aid  of  the  pancreas  emul- 
sion, one  is  not  certain.  Panereon  (Rhananier),  which  it  was  attempted  to  give 
this  baby,  was  always  vomited.  During  the  period  of  pancreas  feeding,  the 
pancreatic  nuclei  were  always  passed  undigested  and  could  be  seen  in  great  num- 
bers in  the  stool. 

At  all  examinations  the  fields  of  fecal  flora  showed  a  preponderance  of  Gram- 
positive  cocci  and  bacilli  which  were  reported  as  not  unlike  Boas  Oppler  bacilli, 
but  smaller.  At  that  time  we  attached  no  importance  to  the  presence  of  these 
organisms  in  the  digestive  tract. 

Wlien  the  child  was  within  a  month  of  completing  his  third  year  he  again 
became  the  subject  of  an  attack  which  proved  fatal.  At  this  time  he  was  not 
under  direct  observation,  but  the  mother,  a  very  intelligent  observer,  declared 
that  on  several  occasions  he  passed  voluminous  stools  of  tarry  material,  which 
description  seemed  to  indicate  hemorrhage  from  the  intestine,  although  the 
autopsy  records  showed  that  no  blood  was  found  in  the  intestine  after  death. 

yecropsy. — The  child  died  at  7:15  p.  m..  Sept.  18,  1911.  Autopsy  was  per- 
mitted, but  was  not  done  until  noon  of  the  following  day.  The  autopsy  records 
state  that  the  post-mortem  revealed  a  very  wasted  child,  the  hfydy  in  marked 
rigor  mortis.  On  opening  the  belly,  the  intestines  were  pale  and  moderately 
collapsed.  The  ascending  part  of  the  duodenum  was  hard  and  seemed  fibrotie. 
Xo  fluid  in  the  peritoneal,  pericardial  or  pleural  sacs:  retroperitoneal  glands 
slightly  enlarged,  not  inflamed.  Liver  slightly  decreased  in  volume,  somewhat 
hard,  spleen  normal;  right  kidney  larger  than  the  left.  The  pancreas  lay  across 
the  spine  as  a  hard  cord  about  the  size  of  the  little  finger,  was  pale  in  color, 
but  did  not  tear  easily.  Unfortunately,  no  examination  was  ma/le  of  the  papilla 
of  Vater  nor  of  the  condition  of  the  ducts.     Xo  enlargement  of  the  mediastinal 
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or  bronchial  glands  was  found.  Lungs  free  from  adhesion,  pale  in  color,  did  not 
tear  easily,  left  apex  firm  to  the  touch,  but  (loatfd  in  water.  Heart  in  systolic 
contraction,  normal. 

Microscopic  Examination  (by  Dr.  Wiliiuui  Uphills). — Pancreas  siiowed 
increase  in  connective  tisnue  of  septa;  slight  interlobular  increase;  pancreatic 
tissue  was  fairly  abundant  and  seemed  normal  in  appearance;  there  were  many 
i^ilands  of  Langerhans.  Kidney  showed  slight  increase  of  comiective  tissue  in 
cortex;  tubules  normal;  glomeruli  normal.  Lungs  showc-u  some  areas  of  col- 
lapse where  lining  epithelium  was  cubical;  otherwise  normal.  No  abnormal 
changes  in  the  intestine.  Diagnosis:  Pancreatic  fibrosis;  slight  interstitial 
nephritis. 

Case  3. — This  paralleled  the  last  described  in  all  the  features  except  outcome. 
B.  J.  When  the  child  was  13  months  of  age  her  mother  noticed  an  abnormal 
distention  of  the  abdomen;  a  week  later  vomiting  with  fever  ensued  and  lasted 
two  days;  the  stools,  four  to  si.x  daily,  were  then  gray,  smooth  and  voluminous. 
When  first  seen  she  was  17  months  old.  It  was  related  that  she  was  losing  weight 
steadily. 

Physical  Examimition. — The  child  was  nioderatelj'  grown,  poorly  nourished, 
much  wasted ;  abdomen  distended,  not  very  full  in  the  flank ;  bimanual  exami- 
nation made  under  anesthesia  per  rectum  disclosed  no  tumors  and  no  enlarge- 
ments of  the  viscera.  Reflexes,  heart,  lungs  and  throat  normal.  Blood,  10,200 
white  cells  with  a  normal  diff"erential  count.  Hemoglobin  65  per  cent.  Von 
Pirquet  tuberculin  test  was  negative.  Stools  showed  abundance  of  fats  and  fatty 
acids,  some  soaps,  meat  fibers,  starch,  dextrin  and  nuclei.  Bacteria.  Gram-posi- 
tive bacilli  in  predominance.  Urine  usually  normal ;  on  two  occasions  showed 
slight  sugar  reaction:  occasionally  gave  a  marked  indican  reaction;  the  stools 
showed  a  moderate  Ehrlich's  aldehyde  reaction;  on  a  number  of  occasions  a 
slight  trace  of  albumin  was  present;  at  several  times  a  few  granular  and  hyaline 
casts  were  seen.  Acetone  was  occasionally  found  during  periods  of  starvation, 
and  the  same  Gram-positive  bacterium  that  dominated  the  stool  was  found  in 
the  urine  several  times;  this  was  probably  due  to  contamination.  During  the 
pancreas  feeding  an  enormous  amount  of  uric  acid  was  reported  as  being  present 
in  the  urine. 

Course. — The  child  went  progressively  from  bad  to  worse,  and  no  food  was 
tolerated  by  the  intestine  until  Loefflund's  malt  soup,  prepared  with  skimmed 
milk,  was  tried,  and  even  witli  this  aliment  undigested  casein  was  present  in 
the  stools.  The  weight  fell  steadily  until  it  was  less  than  10  pounds.  The  clini- 
cal picture  of  extreme  starvation  with  irritability  was  most  pitiful.  During 
this  time  the  stools  continued  to  show  tlie  Gram-positive  bacillus  in  practically 
pure  culture. 

Bacieriology. — Dr.  Alvarez'  report  is  as  follows:  Escheric  stain  shows  almost 
pure  culture  of  a  Gram-positive  bacillus,  often  slightly  curved,  not  as  long  as 
the  Boas  Oppler  (probably  not  Bacillus  bifidus).  Fermentation  tube  culture 
shows  a  large  amount  of  gas  with  a  strong  odor.  Sediment  shows  a  large  num- 
ber of  the  Gram-positive  bacilli  seen  before  and  large  amount  of  proteins;  no  sign.^ 
of  Bacillus  hifidiis.     Acid  bouillon  shows  no  growth  in  ferment  tube. 

Emulsion  of  raw  pancreas  was  given  without  apparent  eff'ect  on  the  diges- 
tion; in  fact,  the  amount  of  fat  contained  in  the  pancreas  seemed  to  make  mat- 
ters very  definitely  worse,  and  unsplit  fat  appeared  in  the  stools.  With  the 
hope  of  stimulating  secretin,  hydrochloric  acid  was  now  given  without  any 
change  in  the  stools.  Shredded  pig's  duodenum  was  now  used  in  the  attempt 
to  provide  a  secretin,  but  Avithout  success. 

Vaccine  Treatment. — Dr.  Walter  C.  Alvarez,  to  whom  I  am  indebted  for  the 
laboratory  examinations  in  this  case,  suggested  that  the  constant  domination 
of  the  stool  by  a  Gram-positive  bacillus  was  presumptive  evidence  of  the  patho- 
genicity of  this  organism,  and  proposed  that  an  autogenous  vaccine  be  prepared 
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and  given  to  the  child.  This  was  done.  The  report  of  the  first  culture  of  this 
organism  is  as  follows: 

Culture  on  agar  shows  very  minute  white  colonies  which  are  apparently  pure 
culture  of  the  Gram-positive  bacillus.  They  grow  occasionally  as  long  threads, 
or  again  as  diplobacilli.  On  bouillon,  the  Gram-negative  organism  predominates 
by  far.  Transplant  from  agar  to  agar  shows  marked  change  to  a  thick  diplo- 
bacillus  sometimes  so  short  as  to  be  a  thick  diplococcus  in  chains;  a  few  are 
Gram-negative  and  some  may  have  spores. 

The  vaccine  was  prepared  from  the  agar  culture  and  every  third  day  was 
given  to  the  child  in  increasing  doses,  beginning  with  ten  million.  Up  to  this 
time  the  reports  of  stool  examinations  showed  absence  of  diastase,  low  trypsin 
and  practically  no  fat  digestion;   diastase  was  also  absent  from  the  urine. 

No  change  was  observed  in  the  child  for  five  days,  when  a  fair  amount  of 
diastase  was  reported  as  being  present  in  both  stool  and  urine.  The  next  exami- 
nation, five  days  later,  showed  that  there  was  still  an  excess  of  starch  in  the 
stool,  but  more  than  the  usual  number  of  Gram-negative  bacilli,  although  there 
was  still  a  large  number  of  Gram-positive  organisms.  Subsequent  examinations 
showed  variations,  diastase  increasing  in  the  stool,  and  starch  varying  from  none 
to  a  slight  excess,  in  one  instance  a  large  excess;  free  fat,  fatty  acids  and  soaps 
decreased  in  quantity,  although  whole  milk  was  added  to  the  dietary. 

Three  montls  after  beginning  the  vaccine  treatment,  after  about  thirty 
injections,  there  were  very  few  Gram-positive  bacteria  present,  and  the  stool 
contained  considerable  soap.  Five  months  after  the  beginning  of  the  treatment, 
after  an  unremitting  improvement,  the  child  was  able  to  take  a  normal  mixed 
diet  with  a  moderate  amount  of  fat  without  any  excessive  waste;  the  stools 
showed  simply  a  high  predominance  of  soap,  no  wasted  starch  and  a  normal 
bacterial  picture.  By  this  time  the  child  weighed  211^2  pounds  and  was  apparently 
in  good  general  health. 

CONCLUSION" 

It  may  be  concluded  then,  that  in  the  group  of  cases  characterized  by 
waste  of  most  of  the  ingested  fat,  with  or  without  loss  of  the  ingested 
starches  and  proteins,  we  are  probably  dealing  with  a  bacterial  invasion 
of  the  pancreas  secondary  to  the  presence  of  an  abnormal  bacterial  flora 
in  the  small  intestine.  The  material  here  presented  is  too  scanty  to 
expect  conclusions  drawn  from  it  to  be  accepted  as  final;  the  paper  ip 
prepared  with  the  hope  that  others  may  consider  it  worth  while  to 
investigate  the  condition  from  this  point  of  view. 

The  question  of  the  value  of  vaccines  in  such  a  condition  is  brought 
up  because  in  one  case  the  results  following  the  use  of  a  vaccine  were  so 
striking  that  it  seems  impossible  that  mere  coincidence  will  explain  them. 
It  is  not  suggested  that  one  certain  organism  is  specific  for  this  condition. 
It  seems  quite  reasonable  that  any  pathogenic  bacterium,  or  even  the  colon 
bacillus,  under  abnormal  intestinal  conditions,  may  become  the  inciter  of 
a  pancreatitis  which  may  lead  to  a  suppression  or  deficiency  in  one  or  the 
other  of  the  pancreatic  ferments. 

Undoubtedly,  a  large  number  of  cases  in  this  group  are  mild  and 
transitory  and  will  respond  to  such  dietetic  measures  as  make  the  intestine 
an  ungrateful  field  for  the  growth  of  the  organism  pathogenic  in  the 
particular  case. 

Schroth  Building. 
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DES     MOINES,     IOWA 

The  condition  that  forms  the  subject  of  this  paper  can  hardly  be 
referred  to  as  a  distinct  disease  entity,  yet  it  presents  such  a  definite  clin- 
ical picture,  with  more  or  less  uniform  pathologic  findings,  that  it  justi- 
fies classifying  it  as  a  disease  state  of  special  clinical  significance. 

Its  nomenclature  is  influenced  to  a  certain  extent  by  the  age  in  which 
the  condition  is  observed,  and  by  the  predominance  of  certain  clinical 
and  patliologic  features,  yet  as  a  whole  the  terms  status  thymicus,  status 
Ijmphaticus,  lymphatism  and  status  thymolymphaticus  are  more  or  less 
synonymous.  The  reference  further  to  the  instances  of  mors  thymica  and 
thymic  asthma  are  also  closely  related  to  this  same  condition. 

Status  thymolymphaticus  is  peculiar  to  children,  but  is  also  observed 
in  the  adult,  and  is  characterized  by  a  hyperplasia  of  the  lymphatic  tis- 
sues and  of  the  thymus  in  association  with  a  flabby,  fat  overgrowth  of  the 
body,  hypoplasia  of  the  heart  and  blood-vessels,  particularly  of  the  aorta, 
with  a  lowered  constitutional  resistance  and  a  tendency  to  sudden  death 
from  trifling  causes. 

The  four  children  in  one  family  on  whom  this  study  is  based,  were 
observed  by  one  of  us  (Goodrich),  and  presented  the  following  clinical 
histories : 

CASE   HISTORIES 

The  father  of  these  children  is  alive  and  well.  The  mother  died  of  a  heart 
and  lung  affection  in  October,  1910,  some  eighteen  months  previous  to  the  death 
of  the  first  child.  In  January,  1912,  the  father  again  married.  In  the  father's 
family  history  there  is  a  record  of  deaths  of  eight  of  his  brothers  and  sisters, 
all  under  9  years  of  age;  three  from  scarlet  fever,  one  erysipelas,  one  dysentery, 
and  three  from  unknown  causes.  The  mother's  family  history  presents  nothing 
of  significance. 

Case  1. — April  8,  1912,  Wyetta,  the  second  youngest  girl  in  the  family. 
4  years  of  age,  died  suddenly.  For  a  few  weeks  some  impairment  of  hearing  had 
been  noted,  and  her  breathing  had  been  somewhat  difficult  and  stertorous,  but 
this  was  ascribed  to  a  cold  and  was  treated  with  home  remedies.  About  a  year 
previously  this  child  passed  through  an  attack  of  diphtheria,  during  which  she 
received  5,000  units  of  anti-diphtheritic  serum.  While  she  recovered  very  well 
from  the  diphtheria  infection,  she  had  not  seemed  as  bright  or  active  after  this 
time.  During  a  few  days  before  her  death  this  apathy  was  more  marked.  She 
manifested  no  desire  to  play  and  was  greatly  disturbed  by  enuresis,  both  diurnal 
and  nocturnal.  About  midnight  on  the  night  before  her  death  she  aroused  her 
father   bv   an   attack   of   choking   followed   by    vomiting,   after   which    she   slept 
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until  morning.  On  arising  she  was  noticed  to  have  a  pallid  look.  She  again 
vomited,  was  put  back  to  bed,  and  the  physician  was  summoned,  but  he  found 
her  dead  on  his  arrival. 

yecropsy. — Examination  made  by  D.  J.  Glomset,  twelve  hours  after  death. 

Record:  Length  of  body  37  inches.  The  lips  are  pale.  The  abdomen  is  rather 
prominent.  The  cervical,  axillary  and  inguinal  glands  are  enlarged.  The  limbs 
are  plump.  The  subcutaneous  fat  is  well  preserved.  The  muscles  are  pale.  The 
peritoneal  cavity  is  free  from  adhesions.  The  pleural  cavities  are  free  from  fluid 
and  there  are  no  adhesions. 

Thymus:  The  thymus  is  prominent  and  covers  the  right  auricle  completely. 
It  fills  the  upper  part  of  the  anterior  mediastinum  and  lies  against  the  trachea, 
but  there  is  no  evidence  of  pressure  on  the  windpipe.  The  organ  is  made  up  of 
two  lobes.     It  measures  5  cm.  in  length,  and  6  cm.  in  width.     It  weighs  42  gni. 

Heart:  The  pericardial  cavity  contains  a  few  cubic  centimeters  of  a  serous 
fluid.  The  right  heart  is  dilated.  The  orifices  are  normal.  There  is  a  yellowish- 
gray  nodule  on  the  auricular  surface  of  the  anterior  lip  of  the  mitral  valve. 
This  nodule  is  about  the  size  of  a  millet  seed.     The  myocardium  appears  normal. 

Lungs:  The  lungs  are  ratlier  boggy,  but  crepitate  throughout.  The  peri- 
bronchial lymph-nodes  are  enlarged,  grayish-red  in  color  and  moderately  firm. 
The  largest  is  about  the  size  of  a  large  bean. 

Alimentary  Tract:  Post-m.ortem  changes  ai-e  present  in  the  stomach  mucosa. 
Six  inches  above  the  ileocecal  valve  the  upper  part  of  the  bowel  has  telescoped 
2  inches  into  the  lower.  There  is  a  hyperemia  in  the  outer  part  of  the  bowel, 
but  no  signs  of  exudate  or  fibrinous  adhesions.  A  large  number  of  the  mesenteric 
lymph-nodes  are  enlarged,  varying  in  size  from  that  of  a  pea  to  a  hazelnut. 
Their  consistency  is  rather  firm  and  their  cut  surface  is  grayish  in  color. 

Spleen:  The  spleen  is  enlarged,  lobulated,  and  moderately  firm  in  consistency. 
The   malpighian   corpuscles   are   prominent,   but  apparently   lessened   in   number. 

Ca.se  2. — Eight  days  following  the  death  of  Wyetta,  Louise,  a  bright  and 
active  2-year-old  girl,  fell  down  the  cellar  steps  fracturing  her  left  clavicle. 
This  was  reduced  soon  afterwards  by  Dr.  Goodrich.  At  this  time  she  seemed 
bright  and  sat  up  in  bed  while  the  dressings  were  applied. 

The  general  physical  examination  revealed  a  plump,  well  nourished  child. 
The  abdomen  was  somewhat  prominent,  liver  and  spleen  not  appreciably  enlarged. 
Xo  rachitic  phenomena.  The  tonsils  were  large,  and  the  cervical  lymph-nodes 
were  enlarged.  The  thymus  was  not  palpable  in  the  episternal  notch,  yet  the 
percussion  area  corresponding  to  its  location  showed  increased  dulness.  The 
following  morning  at  about  7  o'clock  she  arose,  and  seemed  quite  well,  eating, 
however,  only  a  little  cake  for  breakfast.  Soon  after  8  o'clock  she  was  seized 
with  a  spasm,  which  was  soon  followed  by  another.  Then  she  said  she  was 
hungrv',  and  was  given  some  strawberries,  of  which  she  ate  quite  heartily.  She 
was  then  put  to  bed  and  was  soon  asleep.  This  did  not  last  long,  however,  for 
she  was  shortly  heard  screaming.  By  the  time  her  stepmother  reached  her  she 
was  dead. 

Necropsy:  Eight  hours  after  death  examination  was  made  by  Dr.  D.  .T. 
Glomset. 

Record :  The  body  is  very  pale,  a  frothy  liquid  exudes  from  the  mouth,  and 
there  are  a  few  ecchymotic  spots  above  the  right  eye.  The  cervical  and  inguinal 
glands  arc  palpable.  A  trace  of  body  heat  is  still  present.  The  abdomen  is 
prominent.  Subcutaneous  fat  is  well  preserved.  The  abdominal  muscles  are 
pale.  The  muscles  surrounding  the  left  clavicle  are  infiltrated  with  blood.  The 
clavicle  is  broken  completely  in  two,  one  and  one-half  inches  from  the  sternal 
end.     The  tonsils  and  adenoids  are  very  much  enlarged. 

ThjTnus:  The  thymus  is  very  prominent,  covering  the  base  of  the  heart  and 
filling  the  upper  and  middle  parts  of  the  anterior  mediastinum.  It  is  composed 
of  two  lateral  lobes  and  a  central  lobe,  and  measures  4. .5  cm.  in  width,  by  6.5  cm. 
in  length.     It  is  rather  soft,  grayish-white  in  appearance  and  weighs  54  gra. 
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Heart:  The  myocardium  is  sofL  and  llabby.  The  right  heart  is  dilated.  Tliere 
are  two  small  yellowish  nodules  just  above  the  aortic  valve. 

Lungs  and  Trachea:  The  mucosa  of  the  trachea  is  congested,  but  there  is 
no  evidence  of  compression.  A  frothy  Uuid  exudes  from  the  cut  surface  of  the 
iungs  on  pressure. 

Liver:  The  liver  is  soft  and  has  smooth  surfaces.  There  are  two  yellowish 
spots  present  on  the  left  border  of  the  right  lobe  which  extend  about  one-fourth 
inch  into  the  substance  of  the  organ. 

Spleen:  The  spleen  is  about  normal  in  size.  11  is  distinctly  lobulated  and 
the  malpighian  corpuscles  are  strikingly  prominent. 

Stomach:  Is  moderately  distended  and  contains  a  semifluid  chyme.  (This 
was  sent  to  the  chemist  for  examination,  which  proved  to  be  negative.)  Peyer's 
patches  are  prominent  and  grayish  brown  in  color.  'Jhe  mesenteric  glands  are 
enlarged  and  range  in  size  from  that  of  a  pea  to  a  hazelnut.  They  have  a  moder- 
ately firm  consistency. 

Brain:  Substance  is  very  soft.  The  surface  hits  ;i  damp  appearance.  No 
gross  pathologic  changes. 

Case  3. — June  7.  1012,  Walter,  the  only  boy  in  the  family,  aged  o\':>  years, 
died  in  the  same  sudden  manner  as  the  two  other  children.  Several  weeks  prior 
to  this  time,  he,  like  his  sister,  Wyctta,  was  noticed  to  have  some  defect  in  hear- 
ing. On  account  of  this,  he  was  brought  to  the  Children's  Dispensary  service 
of  Dr.  Goodrich  on  May  20,  at  which  time  the  examination  revealed  a  boy  well 
nourished,  sluggish  mentally,  having  a  pasty,  adenoid  appearance,  "pot  bellied": 
the  cervical,  axillary  and  inguinal  glands  were  all  palpably  enlarged.  The  ton- 
sils were  hypertrophied,  adenoids  were  present.  The  spleen  was  moderately 
enlarged.  The  lungs  were  normal.  The  cardiac  area  was  small.  The  thymus 
gland  was  not  palpable  in  the  episternal  notch,  but  a  distinctly  broad  area  of 
dulness  Mas  demonstrable  in  the  upper  part  of  the  sternum. 

The  urine  findings  were  negative.  Several  attempts  were  made  to  obtain  a 
blood  examination,  but  were  constantly  opposed  because  of  th«  fear  of  the  sim- 
ple prick  with  the  needle  that  was  necessary  to  secure  the  sample.  A  similar 
objection  was  made  to  an  x-ray  examination,  or  to  the  suggestion  of  its  use  as 
a  therapeutic  agent. 

The  patient  was  referred  to  the  service  of  Dr.  Pearson  for  a  laryngoscopic 
and  otoscopic  examination,  but  the  report  was  negative  with  regard  to  any 
abnormal  findings.  The  clinical  diagnosis  of  .status  lyraphaticus  was  made  at 
this  time.  A  course  of  syrup  of  ferrous-iodid  was  prescribed,  and  the  parents 
were  admonished  to  watch  the  boy  carefully  for  any  change  in  his  condition. 

On  the  morning  of  the  day  of  his  death  he  seemed  to  be  in  his  usual  health, 
and  had  gone  out  into  the  garden  amusing  himself  picking  potato  bugs  off  the 
potato  bushes,  when  he  was  called  inside  because  it  was  thought  the  sim  was 
too  hot  for  him.  He  went  into  the  house  and  laid  down  on  the  bed,  but  said 
he  was  not  sick.  Soon  after  this  on  going  to  his  room  he  was  found  to  be  dead. 
One  arm  had  been  raised  over  his  head  and  a  little  bloody  froth  escaped  from 
the  mouth.  His  face  after  death,  as  in  the  other  two  children,  had  a  mottled 
look. 

Kariior  in  the  day.  this  child  had  experienced  some  excitement;  his  sister 
had  returned  from  school  with  her  promotion  card,  this  being  the  last  day  of 
school,  and  he  became  very  much  interested,  so  that  he  could  talk  of  little  else 
than  of  what  he  would  do  when  he  entered  school  in  the  fall. 

Xecropsy:     Made  twelve  hours  post-mortem  by  Dr.  D.  J.  Glomset. 

Record:  Body  plump,  pale,  and  has  a  goodly  amount  of  subcutaneous  fat. 
The  inguinal  and  axillary  glands  are  palpable  on  both  sides. 

Thymus:  The  thymus  is  enlarged,  moderately  firm  and  weighs  25  gm.  The 
tonsils  are  prominent,  as  are  also  the  collections  of  lymphatics  at  the  base  of 
the  tongue  and  in  the  jiharynx.  There  is  no  evidence  of  compression  of  the 
trachea. 

Lunffs:    There  is  marked  edema  of  the  lungs. 
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Lymph-Structuras:  The  lyruphalic  structures  of  the  small  intestine  are 
prominent.  The  mesenteric  lymph-nodes  are  enlarged  and  moderately  firm.  The 
spleen  is  lobulated  and  the  malpighian  corpuscles  are  distinct.  The  heart  is 
unchanged.  The  stomach  and  its  contents  were  sent  to  Dr.  F.  J.  Smith,  pro- 
fessor of  chemistry,  Drake  University  Medical  School,  for  examination  as  to 
the  presence  of  any  inorganic  poison,  with  a  negative  result. 

Case  4. — July  7,  1912,  just  three  months  and  four  days  following  the  death 
of  the  first,  the  last  member  of  a  family  of  four  children,  Florence,  aged  7  years, 
succumbed  to  the  same  affection. 

Since  the  death  of  the  second  child  and  more  specially  of  the  boy,  Walter, 
she  had  been  watched  very  carefully,  not  only  by  her  family,  but  by  her  attend- 
ing physician  as  well.  She  was  examined  frequently  and  presented  the  same 
physical  changes  that  had  been  noted  in  the  other  children,  as  hyperplasia  of 
the  lingual  and  pharyngeal  tonsillar  tissue,  the  cervical,  axillary  and  inguinal 
lymph-nodes.  There  was  percussion  evidence  of  an  enlarged  thymus,  prominence 
of  the  abdomen,  and  a  moderately  enlarged  spleen;  the  child  was  rather  fat  and 
flabby,  had  a  pasty  complexion,  but  seemed  to  be  in  good  health.  A  blood  and 
x-ray  examination  could  not  be  made  for  the  same  reasons  as  in  the  other  cases. 
During  the  last  two  weeks  of  her  life  the  '" warning  deafness"  appeared.  On 
two  or  three  occasions  in  the  week  preceding  her  death,  she  was  seized  with 
spells  in  which  she  thought  she  was  being  choked,  but  recovered  from  them 
rapidly.  In  one  of  these  seizures  she  said,  "Oh,  my  God,  someone  is  choking  me." 
She  then  became  cyanotic  and  sweat  profusely;  after  recovering  from  it  she 
asked  her  mother  if  she  had  seen  all  the  people  about  her. 

During  the  night  previous  to  her  death  she  became  greatly  alarmed  because 
of  the  thunder  storm  then  raging,  but  after  its  cessation  she  slept  quite  well. 
At  7  o'clock  in  the  morning,  as  her  father  was  going  to  his  work,  he  awakened 
her,  and  as  was  his  custom  asked  her  how  she  felt;  she  replied  "allright,"  and 
returned  to  sleep.  Some  two  hours  later  she  arose  and  went  to  the  living  room 
to  dress,  when  it  was  noted  that  her  head  was  dropped  down  on  her  chest; 
attempts  were  made  to  revive  her  but  without  avail  and  death  evidently  fol- 
lowed immediately. 

Necropsy:     Made  twelve  hours  post-mortem  by  Dr.  A.  S.  Begg. 
Record:     Body  plump,  pale,  and  has  a  liberal  amount  of  subcutaneous  fat. 
Abdomen  is  prominent;   skin  of  thorax  is  mottled  and  cyanotic.     The  inguinal 
and  axillary  lymph-nodes  are  enlarged. 

Thymus:  Enlarged,  moderately  firm  and  weighs  40  gm.  The  dimensions  are 
4  by  5  centimeters.  Marked  hyperphasia  of  tonsils,  lymphoid  tissue  at  base  of 
tongue,  pharynx,  and  intestinal  tract.  Mesenteric  nodes  are  enlarged.  Spleen 
is  moderately  enlarged.  There  is  some  edema  of  the  lungs.  Heart  is  unchanged. 
No  definite  pathological  change  is  found  to  account  for  death.  The  possibility 
of  death  being  due  to  some  chemical  poison  introduced  into  the  stomach  was 
excluded  by  a  careful  chemical  analysis  of  the  stomach  and  its  contents  after 
removal  from  the  body. 

Microscopic  Examination. — The  microscopical  changes  found  in  the  lymph- 
nodes,  spleen  and  thymus  in  all  four  of  these  cases  are  very  similar  and  are 
those  which  occur  in  any  chronic  inflammation  of  the  lymphatic  system.  There 
was  a  diffuse  proliferation  of  the  endothelial  cells  in  all  of  the  lymphatic  struc- 
tures. In  Case  3  there  was  also  an  apparent  increase  of  lymphocytes  in  some 
of  the  mesenteric  lymph-nodes  and  in  the  thymus.  In  this  case,  however,  the 
most  marked  change  was  an  increase  of  the  fixed  cells  of  the  lymph-nodes. 

In  Case  2,  which  is  fairly  typical  of  the  others,  the  malpighian  bodies  of 
the  spleen  were  partially  replaced  by  endothelial  cells.  Only  a  few  germ  centers 
could  be  found  in  any  lymph-node.  There  was  a  distinct  increase  in  the  sup- 
porting connecting  tissue  of  the  spleen  and  of  the  largest  lymph-nodes.  Giant 
cells  were  not  to  be  detected. 

In  the  second  case  there  was  also  a  rather  marked  degree  of  myocarditis, 
and  in  two  of  the  children  there  was  a  diffuse  atheromatous  change  in  the  aorta 
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of  one,  and  on  the  mitral  valve  of  the  other.  Ilassall's  corpuscles  were  promi- 
nent in  all  the  thymi.  There  was  a  homogenous  degeneration  of  the  centers  of 
some  of  the  corpuscles  of  Hassall. 

SUMMARY    OF   CLINICAL   AND   PATHOLOGIC    FINDINGS 

1.  All  the  cases  presented  the  same  symptom-complex:  pasty  com- 
plexion, a  flabby  fat  overgrowth,  hypertrophied  tonsils  and  adenoids, 
enlarged  cervical,  axillary  and  inguinal  lymph-nodes  and  signs  of  an 
enlarged  thymus;  all  were  bottle-fed  and  had  the  "pot  belly"  of  the 
rachitic. 

2.  Three  of  the  four  had  a  preliminary  deafness. 

3.  Three  of  the  four  had  seizures  of  choking  or  attacks  suggesting 
thymic  asthma. 

4.  All  were  apparently  well  nourished. 

5.  In  all  no  malady  sufficient  to  cause  death  was  noted  clinically. 

6.  In  all  cases  death  occurred  before  the  arrival  of  a  physician  and 
under  very  similar  circumstances. 

7.  No  other  similar  cases  are  known  among  the  playmates  or  friends. 

8.  All  were  of  nervous  temperament  and  became  easily  excited. 

9.  One  child  had  diphtheria  in  1911  and  was  given  5,000  units  of 
antitoxin,  the  other  three  children  receiving  at  the  same  time  1,000  units 
each  for  prophylactic  purposes. 

10.  The  post-mortem  findings  were  practically  identical  in  the  four 
cases :  the  lymphoid  hyperplasia  and  enlarged  thymus  prevailed  in  each. 
The  weight  of  the  thymi  were,  respectively,  42,  54,  25  and  40  gm. 

11.  The  histologic  changes  found  in  all  of  the  cases  are  extremely 
suggestive  of  a  chronic  inflammation  affecting  principally  the  lymphatic 
tissues.  Whether  this  chronic  inflammatory  reaction  has  been  produced 
by  poisonous  substances  formed  in  some  other  part  of  the  body  or  elim- 
inated by  some  unknown  micro-organism  affecting  the  lymphatic  tissues, 
is  difficult  to  say. 

12.  It  is  difficult  to  conceive  that  the  enlargement  of  the  thymus  was 
the  main  causative  factor  in  the  deaths  of  the  children. 

GENERAL    CONSIDERATIONS 

All  discussions  of  status  thymolymphaticus  center  about  the  concep- 
tion of  the  pathological  physiology  of  the  thymus,  and  to  a  lesser  degree 
of  the  lymphatic  apparatus. 

Sudden  death  has  been  frequently  associated  with  thymic  enlargement, 
the  earliest  mention  of  this  fact  being  made  by  Plater  in  1614. 

All  consideration  of  congenital  and  infantile  stridor,  asthma  and 
sudden  death  has  given  to  thymic  enlargement,  whether  associated  with 
coincident  enlargement  of  the  lymph-node  or  not,  a  clinical  interest  of 
considerable  importance,  about  which  an  interesting  controversy  has  been 
waged  for  a  long  time. 
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Paltauf^  increased  our  knowledge  of  the  subject  when  he  described  in 
1889  a  lymphatic  constitution;  he  associated  with  status  lymphaticus  a 
hyperplasia  of  the  heart  and  arterial  system,  and  ascribed  to  it  the  condi- 
tion of  lowered  resistance  and  increased  tendency  to  fatalities  in  the 
various  acute  infections. 

In  a  recent  contribution  on  the  patliology  of  the  thymus  by  WieseP 
and  the  clinical  discussion  of  status  lymphaticus  as  exhaustively  consid- 
ered by  H.  Matti,^  a  most  comprehensive  view  of  the  subject  is  obtained. 

The  anatomical  status  of  the  thymus  cannot  be  said  to  be  definitely 
fixed.  Originally  an  epithelial  structure,  these  elements  gradually 
undergo  various  retrogi-ade  changes,  but  the  epithelial  remnants  persist 
in  the  connective  corpuscles  of  Hassall.  At  birth  the  lymphoid  character 
of  the  organ  is  so  marked  that  it  is  usually  classed  with  the  lymph-nodes. 
Some  class  it  with  the  ductless  glands ;  others  place  it  without  question 
among  the  lymphoid  organs. 

In  many  ways  the  tliynnis  may  be  regarded  us  a  homologue  of  the 
tonsils. 

The  estimation  of  thymus  enlargement  is  subject  to  more  or  less 
error.  Dudgeon*  places  the  average  weight  of  the  thymus  at  from  7  to 
10  gm.  from  birth  to  2  years  of  age;  Hart,^  Friedleben^  and  Eolleston" 
also  conclude  that  the  acme  of  growth  is  reached  by  the  end  of  the  sec- 
ond year,  then  undergoes  retrograde  change,  yet  may  remain  stationaiy 
until  puberty,  which  is  followed  by  rapid  physiological  involution. 

Glands  weighing  20  to  30  gm.  must  be  considered  as  enlarged. 

The  following  tables  of  weights  as  collected  by  three  different  observ- 
ers represent  the  variations  peculiar  to  statistical  studies : 

Hammer'  Friedleben"  Von  Sury' 

Age  Wt  Gm.  Age  Wt.  Gm.  Age                  Wt.  Gm. 

New-born  13.26  1  vr.  9  mo.         20.7  Xew-born  14.4 

1-  5  22.98  9-24  27.3    -  1  mo.                  15. 

6-10  26.10  2-14  27.  2-9                       24.3 

11-1.5  37.50  14-25  22.1  9  mo.  2  yr.          23.3 

16-20  25.58  25-33  3.1  2-14  yr.               25. 

21-25  24.73  

26-35  19.87  

36-45  16.27  

46-55  12.84  

56-65  16.  

66-75  0.  
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llaiiiiiu'i's  \\fii:lil<  nic  i-cuartlcd  as  ton  liiyli,  ami  wi'rc  iiioslly  coiii- 
[lilrd  frniii  cases  oL'  acciilfiilal  deaths.  Lnbarsch"^  claiins  that  status 
lliviiiiin>  is  very  rari'  in  the  iicw-ljofii  and  youn.ir  childi't-n. 

Sialii>  tli\  iiiir(i-|yiii|)lialiciis  is  more  ri'djiicnl  ly  (il)scr\c<|  in  older  eliil- 
divn  and  adults,  thus  -tiniiLily  sn,<:-,ii-estin^-  that  it  is  an  ac(|uired  pust- 
ualai   (-((udit  inn.  ■  . 

The  primary  cause  (»!'  thymic  eidar,L:-enient  may  he  s(ni;,dit  in  any 
inreftion.  intoxication  or  distuihance  id'  metaholism.  in  which  there  is  a 


Fijr.    ]. — Photographs   (if    the    four   ciiildrtii    tak.-ii    in   OctolMr.    IIHI. 


lymi)hoid  or  myeloid  exhaustion.  Sahli  considers  it  a  criterion  of  nutri- 
tion in  infants,  associating  it  with  apparently  well-nourished  pasty 
child  I'en. 

The  enlargement  of  the  thymus  may  be  regarded,  therefore,  as  a  sec- 
ontlary  process  of  the  nature  of  a  compensation. 

10.   Lnliarscli:     .lalnv-l^iirse   f.    .Ar/tl.    Forll...    l!'12.   \<.  .")<). 
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\\  may  be  as,<()c-iat(.'il  wiih  oi-  \\itli<»iii  lyiiijiliatic  (■iilar.ufiiiciil.  Jii  llie 
same  light  we  are  remiiuU'd  ui'  the  observation  of  Kolisko"  that  tlie 
mesenteric  glands  and  lympiioid  tissues  of  the  intestinal  tract  are  often 
so  prominently  enlarged  in  enteritis  of  children  as  to  completely  obscure 
the  primary  inflammatory  process. 

In  the  anatomic  findings  of  the  four  casfs  incliKkMl  in  this  paper, 
there  is  revealed  principally  a  lymphoid  and  flhioiis  tissue  hyperplasia 
that  is  very  suggestive  of  a  reactixc  ])ro(ess  to  some  form  of  irritation. 

The  familial  tendency  peculiar  to  our  cases  has  been  noted  by  a  num- 
ber of  other  observers,  Hennig/-  Friedjung,"  Perrin/*  Hedinger/'^ 
Griffith"'  et  al.  Hedinger  reports  an  instance  in  which  five  members  of 
a  family  of  nine  children  died  suddenly,  one  of  which  came  to  autopsy 
with  the  usual  findings  of  status  lymphaticus. 

I\'i-rin  reports  in  a  family  of  eleven,  nine  cliildrcn.  and  GrifRtli  seven 
children  in  one  family,  from  1  to  8  moiiThs  ■)\  aire,  wlio  died  suddenly 
with  symptoms  of  dyspnea  and  cyanosis. 

There  is  no  record  in  the  literature  of  any  definite  hereditai-y  trans- 
mission of  this  condition. 

Our  knowledge  of  the  ])hysiology  of  the  thymus  is  largely  ba.sed  on 
the  e-\i)erimeiital  work  that  has  been  done.  ]>rincii)ally  as  the  result  of 
thymectomies  in  animals.  The  uidst  extensive  work  is  that  of  l\I(ise  and 
Yogt^'  and  H.  Matti,^'^  from  whicli  the  following  facts  are  ol)taiue(l. 

Thymectomized  dogs  present  several  distinct  stages : 

].  A  latent  period  of  two  to  four  weeks,  during  which  there  is  no 
ap])reciable  change. 

'I.  A  stadium  adipositas  continuing  two  to  three  months. 

3.  A  stadium  cachecticuni  of  three  to  four  tuoutlis"  duration. 

4.  Death  usually  within  a  year. 

In  addition,  a  marked  change  is  noted  in  the  general  condition,  the 
nutrition  is  retarded,  growth  is  arrested  and  l>ony  changes  occur  very 
similar  to  tho.se  of  rachitis. 

There  is  evidently  a  distinct  connection  between  tlivniectomy  and  the 
jjrocess  of  ossification. 

The  removal  of  the  thymus  has  a  depressing  iuiiuence  on  the  sexual 
apparatus.  A  hyperplasia  of  the  thyroid  gradually  occurs  and  also  some 
hypei7)lastic  change  of  the  adrenals,  hypophysis  and  panci'eas. 
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111  the  injection  of  thvimis  extract,  Svelila''  lins  (k'lnonstratcil  a 
pressor  snbstance.  Vincent-"  and  Popper-^  report  similar  resnlts,  while 
Oliver  and  Schat'er--  and  Morehead  obtained  negative  results. 

'I'hyinns  feeding  has  not  led  to  any  definite  results,  and  the  third 
attempt  to  ])roduce  a  state  of  hyperthymization  Ijy  moans  of  thymus 
transplantation,  carried  out  mainly  by  Somnier  and  Florken-^  and  Ranzi 
and  Tandler,-*  has  also  not  given  any  reliable  or  uniform  results. 

From  the  exi)eriiii('iiial  results  reported,  it  is  evident  that  dethymiza- 
tion  is  attended  by  rather  definite  systemic  disturbances,  particularly  in 
the  process  of  ossification  and  growth  of  bone,  but  the  o])posite  state  of 
hyperthymization  is  by  no  means  as  clearly  dctiiicd. 

The  apparent  association  vrith  the  chromatfin  system  is  evident,  and 
ill  the  opposing  as  vrell  as  oontrolling  influence  of  thymus  extract  on 
the  secretion  of  the  other  diutlcs-^  glands,  there  is  strong  suggestion  of  a 
separate  internal  secretion  of  tlic  tliymus.  yet  it  still  lacks  much  cor- 
roborative evidence. 

In  connection  with  tlie  hy])ev])lastic  changes  in  the  thymus  and  the 
lvni]ihatic  apparatus,  some  interesting  findings  have  been  observed  in 
other  organs. 

Wiesel  refers  to  the  ])iesenec  of  thyroid  enhiigcinciit  in  status  tliy- 
mifus.  The  association  of  Basedow's  disease  with  status  thymolym])hati- 
cus  has  been  demonstrated  in  a  large  number  of  instances  by  C'apelle.-' 

The  larynx  is  often  small  and  of  the  heterosexual  type. 

The  hypoplasia  of  the  aorta,  as  well  as  its  branches,  and  the  small 
heart  have  been  referred  to.  \'on  Xeusser-'"  has  called  attention  to  abnor- 
mal length  of  the  bowel  and  atypical  lobulation  of  the  lungs.  Shiota" 
has  reported  the  occurrence  of  an  abnormally  long  appendix  venniformis. 
Wiesel-''  has  found  liypo])!astic  adrenals  in  well-marked  examples  of  this 
condition,  and  the  interesting  contribution  of  Hedinger-''  ((irioboi'ates 
the  coincidence  of  Addison's  disease  with  status  thymolym])haticus. 

In  a  careful  study  of  fifteen  cases  of  Addison's  disease  he  found  eisrht 
instances  of  status  lyni])haticus,  four  cases  of  status  thymolym])hatifus 


1".>.  Svelila:     An-li.  f.  (■X|)er.   I'iitli.   u.  Pliarni..   llion^  xliii.  321. 

20.  Vincent:     Aicli.    riiysiol..   Ht04.  xxx.   IC. 

21.  Poppt'V:     Sitzunifriber.  f.  Acad  d.  Wissenscli.   W  ien..    l'.M).l.  cxiv.  .530. 

22.  Oliver  and  Sdiafcr:     (  ited  by  Matti.  Ergebn  d.  inn.  Med.  u.  Kindcrh..  1013. 
x:  Morel-ead:    The  Practitioner.  1005.  Ixxv.  733. 

23.  Sonimcr  and   P"birkcn:     Sitzun<.'sl)er.  d.  pliy-inl.  nicil.   Oscllscli.   ^V^^zl>nI•lr. 
1008,  3  and  4.  p.  4-5. 
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20.  Hedinger:     Frankfurter  Ztschr.  f.   Path..   1007.   i. 
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;iihI  tliK'L'  i-ai^ct;  iiutniiplctf.  I'licsi'  (il)>ci-\.iiiiiii.-  liaxc  hct'ii  citrroljoriitnl 
liv  Wailliin.'"  l*a|>|><Miliciiiicr  ■'  ninl  (.llici^.  Inirlcp-  has  as.<(ieiali'<l  trlioiiia 
(if  liic  liiaiii  wiili  llif  cniiiliiiiin  iimlci-  disciissidii.  Mai'ii-''''  fouiiil  arro- 
iiu'L^aK-  willi  siatiis  1  liy iiiinis.  \'<>ii  IJcckliniiiiaiiscii  rrpdilcil  llic  |ti-('scncc 
of  status  thyiuolyiui)liatifUs  in  a  case  ut'  osteoma lacia. 

'I'lu'  association  ol  a  lyiniiliatic  constitution  uitii  ladiitis  lias  been 
ric(|iii'iitlv  cmiiliasizcd. 

'I'lu-  suililcn  (Icalli  in  slatu>  t hyniolynipliaticiis.  wliicli  forms  sui-Ii  a 
lra<iic  chapter  in  this  conditiim,  has  been  variously  explained,  and  con- 
tinues to  be  a  ])robleiii  of  considerable  controversy  and  discussion. 

The  several  theories  that  have  been  proposed  may  be  .irroupcil  a> 
follows : 

1.  Merhanical:  |)ressurf  of  eiilai'.ueil  thyniu.-  on  the  trachea  or  con- 
tiguous blood-vessels,  causinji:  stridor,  asthma  and  death. 

2.  Intoxication  due  to  faulty  tissue  changes  similar  to  the  action  of 
syphilis  on  the  heart  muscle  (Paltauf). 

3.  Hyperthymization  I'esulting  from  pathological  increase  of  an  inter- 
luil  secretion,  both  of  the  thymus  and  of  the  lymph-nodes. 

Paltauf s  exphination  has  been  largely  discarded  in  view  of  the  lack 
of  any  supporting  evidence. 

The  mechanical  theory  is  also  not  sulhcient,  as  so  many  of  the  cases 
show  no  i^revious  signs  of  thymic  asthma. 

Until  the  existence  of  an  internal  secretion  has  been  nion  ilefiuitely 
demonstrated,  it  will  not  be  consistent  to  attribute  thymic  death  to  a  state 
of  hvperthvmization.  On  the  oth.er  hand,  a  critical  review  of  the  litera- 
ture, giving  due  consideration  to  all  anatomic  relations,  a  mechanical 
thymus  death  by  tracheal  comi)ression.  in  rare  instances  also  by  (M.mjjre.s- 
sion  of  the  blood-vessels,  is  a  distinct  ]M.ssibility.  and  in  a  number  of 
instances  has  been  delinitely  proved  to  be  the  cause  of  death. 

Birchner^^  has  demonstrated  by  experimental  means  the  toxic  etfects 
of  injections  with  patiiologic  thynii. 

In  adults  a  cardiac  death  is  th.e  rule,  and  it  seems  pio])er  to  refer  to  a 
-tlninic  heart"  in  the  same  sense  that  the  term  thyroid  heart  is  used. 

Again,  it  is  imt  so  much  the  thymic  hyperplasia  as  the  coincident 
unfaxwahle  factors  that  attend  this  state,  whieh  are  jm-bably  largely  to 
blame  for  the  fatal  outcome.  The  death  is  often  induced  bv  a  number 
of  influences  that  have  no  ctfect  (m  the  normal  individual. 


:$(»  Wart). in:     Anh.    I'-.liat..   H;.    ]!'(»<).   xxvi.  .V.iT. 
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Tilt.'  ivc-<t':iiitit)ii  of  status  tliyiii()lyiii])liatirus  should  present  no  diffi- 
culty, since  tlu-  assutiatcd  syniptoni-coin])lex  is  usually  so  well  defined. 
Unfortunately,  in  the  ]>ast  the  attention  was  not  directed  toward  these 
unfortunate  ]»atients  until  after  a  sudden  death  had  occun-ed. 

It  should  be  j)ossible  to  detect  complete  as  well  as  inconiplete  tvpes 
before  the  fatal  exitus  manifests  itself. 

TREATMEXT 

'i'hi>  resolves  itself  into  prophylactic  and  cui'ative.  Under  the  for- 
mer should  be  emphasized: 

1.  Avoidance  of  excitement. 

■<?.  Xo  surirical  operation  unless  ai^solutely  necessary,  as  these  patients 
do  not  take  any  kind  of  anesthetic  well. 

3.  A'ei-y  warm  or  \ery  cold  baths  are  to  be  avoided,  as  the  shock  has 
l)een  known  to  ause  death.  Cases  of  sudden  death  while  swimniiuL;-  may 
be  ascribed  to  this  cause. 

Jr.  Prevention  of  infection,  especially  of  the  upper  respiratory  traet. 

0.  Securing  good  hygienic  conditions  of  life. 

As  regards  the  cuiative  treatment  of  status  thjTnolymphaticus.  it  can 
hardly  be  considered  as  curative  in  its  true  sense,  since  it  is  more  of  an 
attempt  to  treat  and  relieve  certain  symptomatic  manifestations  of  the 
condition.  A  medicinal  or  ii;ternal  form  of  treatment  is  not  applicahle 
at  all.  Of  the  non-jnedical  thei'apeutie  measures,  mention  should  he 
made  of  the  following : 

1.  Intubation  with  a  long  tulje  reaching  to  the  bifurcation  of  the 
trachea,  being  of  special  value  in  cases  of  thymic  pressure. 

2.  Thymectomy,  partial  or  complete,  is  an  operation  of  considei-ahle 
surgical  risk,  yet  carried  out  successfully  by  Ivehn,"''  Veau  and  ()li\  ier."'' 
and  more  recently  by  Jackson'"'  in  this  country. 

This  operation  has  for  its  purpose  the  relief  of  thymic  pressui-e  and 
removal  from  the  system  of  the  toxic  influence  of  a  ])athological  tliynnis. 

3.  Eadiation.  The  use  of  the  IJoentgen  ray  has  heen  es])oused  by 
Friedlander,"''*  Ileinecke"''  and  Regaud  and  Cremieu/"  and  all  report 
Itrilliant  results  in  producing  involution  changes  in  the  enlarged  thymus. 
This  agent  will  be  equally  etfective  in  reducing  the  size  of  the  spleen  and 
the  hyperplastic  lymph-nodes. 

Because  of  greater  safety  and  evident  efficacy  its  use  is  to  be  rec- 
•  •mmended. 
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I'n.tVssor   I'e.liatiics.   liiivcsit y  au.l   IJcUcvuc   llospilal  Mcli.al  College.     Alten.l- 

iiij;   i'hysiciaii   i'lc-liv  tiiian  Hospital. 

M:\V      YOltK 

CASK:       /.'.   /...   (Kjc'l    i    I    )    !l<'iis.    ini.Irr   „h.s<inili<ui   <il    I  In    J'rcshijhri.in    Hos- 
pital.   A.    V..-  (icciilrni    nil' II    I    i/riir  old;  ilicd ;  (lutopsy. 

A  puny,  undiTsizcl  child  was  brought  to  the  oul-puticiil  (k'|.arliiieiit 
of  the  Uiiiveisity  and   Bellevue  Hospital  Medical   College,  the  parents 
hoping  that  she 'might  be  strengthened,  her  color  improved,  her  bron- 
chitis^cured.     She  was  announced  to  me  among  the  material  for  clinic 
as  "cougenital  heart  disease."     Slic  was  not  cyanotic.     1  put   niv  hand^ 
over  her" chest  and  felt  the  purring  thrill.    I  presumed  it  to  be  a  case  <jf 
congenital  heart  in  which  there  was  no  cyanosis,  an  exception  to  the 
ruk\     On  further  examination  it  was  noticed  that  the  murmur,  though 
loud  and  purring,  was  heard  all  over  the  chest,  and  was  not  of  maxinmm 
intensity  over  the  lefr  space  aiul  costo-sternal  junction.     The  maNimnm 
was  rather  over  the  belly  of  the  left  ventricle,     'i'he  physical  signs  were 
exceptional  and  not  at  all  convincing;  but  since  the  child  was  so  young 
and  had  no  previous  history  of  illness,  it  was  ]n-esumed  that  it  must  be 
i-eally  a  case  of  congenital  malformation  without  cyanosis.    The  nnelass- 
ical  points  here  nienlioned  led  mc  to  make  an  effort  to  get  the  child  into 
hospital  for  further  observation.     When  it  arrived  at  the  Presbyterian 
Hospital  I  went  through  the   same   ].reamble  to  the  staff.     After  two 
examinations  I  asked    for  a  radiograph,  to  learn  the  size  of  the  right 
ventricle  and   for  anv  chance  information  that  might  be  gained.     The 
accompanving  illu.^trations  show  what  the  x-ray  revealed  (Fig.  1 ).    One 
plate  exposure  cau-lit  the  heart  just  in  contraction  and  gave  two  parallel 
shadows.     Two  right-angle  exposures  locate.l    the   foreign   body   m  the 
cavity  of  the  left  ventricle. 

VnuKin..-  <tories  uv  mid  -d  the  wcMrd  elVect  that  the  first  developed 
plate  had  nu  the  phot<.grapher.  It  is  said  that  he  believed  the  plate  had 
a  defect  in  it :  thai  in  the  second  jdate  the  camera  was  defective:  m  the 
fourth  and  llfth  and  subsequent  plates  that  his  brain  was  l..uched.  T 
cannot  vouch  for  these  stories. 

\ow  that  the  dia-nosis  was  ma-le.  X\u-  .pu-tion  arose.  Huw  was  the 
needU'  \o  In.  renu.vedr  While  the  surgeons  were  dis.-uss,ng  the  matter 
the    child    developed    bnuu^hitis.      She    recovered    fnnn    tins,    and    alter 
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renin  in  i  HIT  in  tlu-  Iio^iMliil  I'oi'  a  }M(intli  or  more,  it  was  tli<ni,<:lit  hcst  to 
rcniow  iicr  to  \\\v  c-onnliy.  'I'licre  was  no  hope  for  the  removal  oi'  the 
needle  and  really  Jio  ho]ie  of  the  child's  livincr  in  her  present  condition. 
After  a  short  sojouni  in  the  eoiniti-v  the  child  rt'turned  suddenly  to  the 
hospital  with  ])neunionia.  and  died  within  twenty-four  hours  and  con- 
setpientiy  was  a  coroner's  case. 

The  coroner  made  a  most  caieTul  and  thoron,«ih  autopsy,  and  I  am 
able  to  .ijive  a  comi)leted  history.  The  Jieedie  was  found  as  jtredicted, 
free  in  the  left  ventricle,  butt-end  down  (Fig.  2).  The  needle  was 
slightlv  corroded.  There  was  no  ante  mortem  clot  and  no  inllamniatory 
action  about  it.  It  pierced  and  extended  beyond  tiic  initial  valve  and 
scratclied  the  endocardium  of  the  auricle.  In  the  aiii'icic  there  was 
an  aiea  of  superficial  ulceration  wiicre  tlie  point  (»!'  \\\v  ihmmIIc  had  rubbed 
off  the  endothelium.  The  apex  of  the  heart  was  adlu'ient  to  the  peri- 
cardium about  tlie  region  through  which  the  needle  went,  for  an  area 
the  size  of  a  quarter  of  a  dollai-.  There  was  also  a  little  roughening  of 
the  pericardium  about  the  adherent  area.  This  was  the  sum  total  of  the 
irritation  which  the  needle  gave  in  its  travel  through  the  diaphragm  and 
pericardium.  On  the  under-side  of  the  diaphragm  was  a  streak  of  rust 
or  dark  staining  (Fig.  3),  showing  the  course  l)y  wliich  tlie  needle  had 
traveled  from  the  abdominal  cavity  to  the  ventricle. 

The  needle  entered  the  abdominal  cavity  by  way  of  the  skin  surface, 
presumably  at  the  time  of  the  fall  at  the  age  of  1  year.  By  one  thrust 
it  was  shoved  into  the  very  apex  of  the  heart,  the  butt-end  of  the  needle 
remaining  just  within  the  skin  of  the  abdominal  wall,  the  point  possibly 
extending  even  into  the  cavity  of  tlie  ventricle,  'i'he  point  of  entrance 
into  the  skin  was  at  the  most  exactly  near  point,  viz..  at  the  left  side  of 
the  ensiform  cartilage  clo.^e  up  to  the  ribs:  likewise,  the  exact  point  of 
entrance  into  the  apex  was  at  the  septum.  The  direction  of  the  needle 
was  such  as  to  miss  the  right  ventricle  and  proceed  straight  to  its  resting 
place  in  the  left  heart.  There  was  no  evidence  that  the  needle  had 
touched  the  liver  or  douL'  injury  to  any  other  al)ib)niiiial  tissues  en'  organs. 
After  the  first  thrust,  it  is  easy  U)  know  its  mode  of  advance.  Every 
nuLSCulai  contraction  sent  it  forward  on  its  way.  ])oint  foremost,  till  it 
lay  free  in  the  cavity  of  the  heart.  The  butt-end  was  fi-ee  in  the  cavity's 
apex,  and  since  the  needle  was  longer  than  the  cavity,  the  point  extended 
up  into  the  auricle,  as  mentioned  above,  thrust  tlirough  tlu^  one  leaf  of 
the  mitral  valve. 

'J'liere  is  but  little  authentic  liistory.  but  th.is  is  a  suniiiiary  of  what 
the  jiarents  gave.  The  child  was.  on  entrance,  2  years  old.  When  1  year 
old,  it  fell  out  of  a  wooden  cradle.  At  that  time  the  mother  noticed  a 
]»rotrusion  just  below  the  ensiform  cartilage  in  the  mid-line,  ''like  a 
nail.  '  '"'as  if  the  child  had  swallowed   soniethini:-."  but  the  mother  knew 
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nothing-  of  aiiythiiiL;-  swnlluwcd.  She  siiid  llint  slic  took  licr  to  a  doctor 
who  Felt  \Ur  swi'lliiig-,  hut  >aiil  ii  would  iz'o  down,  and  so  it  did.  Tiiere 
was  no  ahi'asioii  (d'  the  skin  aii\  w  hci'c.  'I'hc  fall  ,ua\i'  no  sevt'iv  results 
at  tilt'  time,  thoui^h  the  iiiollici'  says  that  since  that  tiiiu'  the  cliihl  lias 
gradually  failed.  In  one  ronxeisation  there  are  stray  remarks  that  tho 
swelling  diil  not  eoiue  nil  two  weeks  after  the  fall:  thd  tlieiv  was  jialn: 
(hat  she  took  her  child  lo  the  docioi'  for  pain,  and  ilial  there  was  >tonnich 


Fifi.  1. — Xet'dli'  lit'tceii  nioiitli.-  in  tin    l<'tt   ventricle  of  a  child  2\i   voars  old. 


tronble.  One  cannot  (huihr  that  there  may  have  been  ])aiii  and  gastric 
disturbance,  hut  in  that  class  of  observers  exact  details  are  not  fortli- 
coming.  It  may  be  l»elieved  that  there  was  protrusion  ("swelling")  in 
the  epigastrium  :  that  there  was  "fever."  considerable  "heaviness  of  the 
chest" — dyspnea,  especially  at  night. 

The  liosi)ital  historian  recaintulates  as  follows:  ('hi(d'  comjdaints, 
heaviness  of  the  chest,  at  nigiit:  i)aleiu>s:  diagnosis,  congenital  heart 
lesion. 


•Jll 
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Twelve  tlnv<  al'Ter  the  eliilil  was  sent  to  the  eouiitrv  to  build  ii|i  it?; 
strencrth  and  blootl.  it  retunnd  with  symptoms  of  pneumonia,  ami  the 
same  day  it  died.  An  autoj'sy  was  made.  The  photographs  show  the 
needle  in  position. 

While  this  ease  was  the  absorbing  topic  of  conversation,  a  patient 
waiting  in  the  hall  heard  something  said  which  stimulated  the  father  to 
offer  a  remark  of  interest  in  this  connection.     "Wliy.   my  baby  had  a 
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Fig.  2. — Needle  in  the  left  ventricle;    point  stuck   tiiroujrli   tiie  mitral   valve; 
butt-end  is  within  the  cavitv  of  the  ventricle. 


needle  in  her  belly/"'"  he  volunteered.  "The  nursemaid  had  a  needle  and 
thread  stuck  in  the  .shoulder  of  her  dress.  She  was  dandling  the  baby  up 
and  down  on  her  shoulder/"'  peering,  no  doubl,  far  out  the  window  to 
see  the  nearest  policeman  on  the  beat.  "All  at  once  tlie  needle  was  gone, 
the  child  failed  to  be  quieted  by  the  dandling  on  the  shoulder,  and  wh.en 
it  came  time  to  put  the  child  to  bed  there  was  noticed  to  be  hanging  out 
of  the  belly  a  thread.     ()i\  jndling  at  the  thread,  out  came  a  little  more 
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thrcail  ;iii<l  tiiiiillv  ;i  iiccdii'.  'I"lii>  .•(.ii\ci>iil  inn  \\;i>  \nl!iii(t'cn'il.  was 
repeated  vei'liat mi  l)v  caili  i.T  llic  paiciits  separalely,  aixl  not  in  eaeli 
other's  invseiire.  \\\  piir|i(i>(l\  inadc  little  oT  the  incident,  and  when 
they  were  not  in  the  si^lil  and  hcaiin<i-  of  each  mhcr.  we  asked  tiiem 
about  it  as  thou-li  it  were  n<it  of  the  least  ini|iiiilanee,  and  the  father 
and  mother  repeated  thr  same  stoiv  in  the  sanir  wonU.  lioth  had  heen 
present  at  the  extraction  of  the  needle  an<l  thread,  and  hotli  told  the 
same  story. 

However  the  needle   in  the  ease  here  reported   started   on  its  way, 
there  is  no  mystery  as  t<.  its  metliod  of  progression.     Like  all  needles  in 


Fig.  3.— Needle  in  the  left  ventricle.     Dark  line  near  the  measure  is  the  scar 
showing  the  track  tlir<.u<:li  the  (liai.liragni. 

the  tissues,  it  ])roui-essed  ])oint  hrst.  each  ste])  heinp-  in  time  with  scnie 
muscular  contraction. 

How  the  needle  came  to  l)e  in  position  tn  pass  hy  one  (dean  thrust 
from  the  outside  world  quite  out  of  sight  within  the  integument,  is  of 
course  entirely  conjectural.  A  nurse  has  suggested  that  .^^ome  peo])h' 
prefer  to  sew  the  garments  on  rather  than  use  safety  pins.  Tn  such  a 
ca.se  it  is  cpiite  within  the  range  of  possibility  that  a  needle  was  left  in 
the  diaper  ready  to  he  thrust  forward  as  the  child  f(d1  over  the  crih. 
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It  is  of  little  \aluo  to  diseiiss  tlic-  jihysical  si<iiis  oT  this  unusual  Ic^inu. 
However,  the  inuiniurs  were  of  nearly  every  variety.  Over  the  belly  of 
the  \entricle  the  luurniur  was  double;  at  the  aiiex  it  was  loud  systolic; 
at  the  base  it  was  also  systolic  and  loud.     The  heart  was  large. 

The  condition  of  the  needle  was  also  of  interest.  One  might  suppose 
that  the  needle  would  be  much  corroded  and  that  an  ante  mortem  clot 
would  be  found.  On  the  contrary,  there  was  but  little  corrosion.  As 
seen  in  the  picture,  there  were  little  beads  along  the  shaft.  l)ut  not  much. 
There  was  no  sign  of  clotting  before  death. 

The  needle  was  the  ordinary  one  nsed  in  sewing  coarse  garments,  or, 
more  properly,  undergarments.  It  was  about  two  inches  long.  It  traveled 
by  the  shoitest  route  possible  from  the  outer  world  to  the  ventricle.  It 
seemingly  entered  at  the  side  of  the  ensiform  cartilage,  went  straight  to 
the  apex  and  so  on  to  its  ])lac('  in  the  ventricle. 

It  is  useless  to  discuss  the  possibility  of  its  removal  during  life,  and 
yet  it  was  a  fascinating  ground  for  speculation  at  the  time.  A  powerful 
electro-magnet  was  suggested  Ijy  moi-e  than  one.  There  was  no  hope  for 
the  child  without  surgical  interference,  and  the  needle  had  been  in  place 
for  more  than  a  year.  It  was  also  quite  true,  as  the  mother  said,  that 
the  child  was  remaining  stationary  or  losing  ground  in  spite  of  the  best 
of  care.  In  shoit,  there  was  little  or  nothing  to  lose  by  operation,  and 
possibly  soniething  to  gain.  However,  there  was  no  operation,  and  in 
the  light  of  the  autopsy  findings,  it  is  fortunate  that  there  was  none. 
The  parents,  I  might  say,  were  quite  willing  to  have  anything  done  that 
the  surgeons  could  recommend.  In  fact,  they  threatened  to  take  the 
child  out  and  possibly  try  elsewhere  if  something  was  not  done,  which, 
being  interpreted,  meant  an  operation. 

The  child  was  in  the  hospital  three  months,  became  quite  content 
with  her  surioundings,  and  yet  she  had  these  ])eculiarities  to  the  very 
end.  She  never  spoke  a  word  to  any  one  of  the  staff  for  two  monrh>. 
did  not  smile  in  that  time,  yet  was  quiet,  sat  up  in  bed  and  after  the 
first  few  examinations  and  visitations,  never  cried.  She  was  a  weird 
little  thing,  sitting  in  her  crib  looking  straight  forward  into  the  eyes  of 
all  caller.?,  as  though  she  but  faintly  saw  them. 

.57  East  Sevpnlv-Xinth   Street. 
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The  i'ollowiii>>;  ease  ]>r(>st-iits  .^o  many  iioinls  of  interest  tluit  it  is 
herewith  reported : 

Itistun/. — The  i)iaii'iil  was  the  tliinl  cliiM  n\'  licaltliy  ])areiits,  born 
after  a  normal  hil)()r.  She  was  iiuiscd.  Imi  llic  iiiotln'i'  suffered  from 
sore  nipples  so  mueh  that  slic  cried  cadi  time  I  lie  child  was  put  to  the 
breast.  AVhen  the  chihl  was  :>  weeks  ohi  it  vomiicd  a  ch-ar  bloody  fluid 
and  some  hours  afterward  passed  a  bhiek,  tarry  stool,  but  showed  no 
other  evidence  of  illness.  It  was  supposed  that  the  infant  had  swallowed 
blood  from  a  fissured  nipple,  hut  the  molher  immeiliately  witlidrew  some 
clean  milk  with  a  breast  pump,  and  it  is  |)ossihle  that  the  .symptoms  were 
due  to  a  slight  intussuseei)tion  which  was  spontaneously  released. 

For  the  next  few  weeks  tlie  hahy  was  fed  from  the  breast,  but  the 
milk  began  to  diminish  and  it  was  given  supiih^mcntaiy  feedings  of 
cow"s  milk  and  a  inalted  foml. 

November  6.  The  t-hild  was  now  :i  montll^  ohl  :  it  look  tlie  bottle  well 
at  ?y  a.  m..  and  afterward  slept.  At  (i  a.  m..  it  refu.sed  the  breast  and 
seemed  quite  ill.  The  child  commenced  to  cry  with  pain,  vomit  and 
pass  frequent  stools  of  nuicus  and  blood.  The  fifth  vomiting  attack 
showed  regurgitation  from  tlie  small  intestine. 

Examination. — At  8  a.  m.,  a  rectal  examination  was  made  with 
negative  results.  Directly  after  the  withdrawal  of  the  finger  a  quantity. 
of  fre.sh  blood  flowed  from  the  anus.  The  abdomen  was  relaxed  and  on 
palpation  a  sausage-shaiu'd  tumor,  moveable  and  insensitive,  was  felt  in 
the  left  npper  abdominal  rpindrant.  The  temperature  was  normal,  the 
heart  strong  and  regular.  No  medicine  was  given  and  fecdiuLi-  was 
stopped. 

Dixignosis.—J)r.  Edgar  Mc(;uire  .siw  the  infant  in  cousultatii.n  at 
10  a.  m.,  and  considering  the  positive  symptoms  present,  colic,  vomiting, 
bloody  stools  and  a  tumor  in  the  upper  abdomen,  agreed  with  the  writer 
(Snow)  that  the  chihl  was  suffering  from  iutussus.-ei>tion.  As  Dr. 
Marshall  Clinton  had  hceii  sejerted  to  opeiate.  to  relieve  the  child,  a 
warm,  normal  salt  solution  was  injected  under  ])re.<sure  into  the  rectum. 

Following  this  the  child  becauie  ea.<y  and  comfortable  and  slept.  The 
vomiting  sto])ped  and  the  bloody  mucous  stools  ceased,  and  when  Dr. 
Clinton  examined  the  ])atieii'  at  noon  it  was  impossible  to  outline  the 
abdominal  tumor.     'I'hi-^  di^apjiearance  of  the  tumor  is  .-xplained  bv  the 


Fiji.    1- — Bisiuutli    tilling:    lai<:('  intestine   u\)   to   beginning  of  the   intussuscep- 
tion:   small   amount    of   liismutli    in    dilated   small    intestine  alwve   constriction. 


1-ig.  2. — P.isnuith  forced   under  pressun-  aiimg-idc  intussusception,   tilling  large 
intestine  up  to  ileocecal  valve. 
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Fi.if.   3. — Dr.  Parmenter's  case  of  intiissuscoption.     Plato  taken  as   s(j(m  after 
injection  as  possible,  sliowin^'  the  ol)stniction  at  tlic  splenic  flexure 


Kii:.  4. —  Plato  taken  about  tliiec  uiiiuites  aft<'r  ]>late  in  Tig.  3.  sli<)\vin<;  sunie 
of  tin-   bisunith   forcin".'   its   way   lu'viuid   the   splenic   flexure. 


Fijr.  o. — Plate  made  five  minutes  after  plate  in  Fig.  4,  and  ten  minutes  after 
the  injection,  showing  bismuth  passing  into  the  large  intestine  around  the  intus- 
susception. 


I'ig.    U. — Plate    maile    ten    miimles   altei'    plate   in    Fig.   5   showing    still    more 
bismuth  passing  through. 
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progressive  shortening  of  the  mesentery  which  pulled  the  mass  of  gut  to 
the  post-part  of  the  abdomen. 

It  was,  nevertheless,  decided  that  the  intussusception  was  not  reduced 
and  suggestion  was  made  that  a  radiograph  be  made  with  the  colon  filled 
with  bismuth  emulsion. 

At  4  o'clock  the  child  was  taken  to  the  office  of  Dr.  Leonard  Reu, 
where  two  pictures  were  taken,  after  injecting  the  colon  with  bismuth 
and  acacia  mixture;  an  additional  amount  of  bismuth  was  injected 
between  the  first  and  second  exposures. 

'J'he  patient  did  not  suffer  from  this  manipulation  and  was  taken 
home  apparently  undisturbed. 

The  radiograph  showed  an  unreduced  intussusception  in  the  right 
upper  quadrant  of  the  abdomen.  A  small  amount  of  bismuth  emulsion 
had  been  forced  through  the  gut  above  the  point  of  constriction. 

Late  in  the  afternoon  the  temperature  was  101  F.,  pulse  150,  and 
the  baby  passed  a  bloody  mucous  stool. 

At  7  p.  m.  the  child  was  taken  to  the  Bulialo  General  Hospital,  where 
an  operation  was  performed  by  Dr.  Clinton. 

Operation. — After  iodin  preparation  of  the  abdomen  and  the  admin- 
istering of  a  minute  hypodermic  of  morphin,  under  ether  anesthesia,  the 
abdomen  was  opened  in  the  median  line  just  above  the  umbilicus  for 
11/.  inch.  The  abdominal  wall  was  infiltrated  with  a  1  per  cent,  solution 
of  novocain  and  then  a  1  per  cent,  solution  of  quinin  and  urea  hydro- 
chlorid. 

The  intussusception  was  located  by  touch,  and  with  tAvo  fingers  the 
intussusception  was  squeezed  out,  with  no  attempt  to  bring  it  outside  the 
wound.  The  invagination  was  ileocecal,  %  inch  of  ileum  being  jammed 
into  the  cecum  and  colon. 

After  reduction,  which  was  easily  performed,  the  ileocecal  junction 
was  brought  into  the  wound  and  three  mattress  sutures  were  placed  in 
the  sides  of  the  ileum  and  the  wall  to  try  to  prevent  a  recurrence.  A 
further  infiltration  of  the  peritoneum  with  urea  solution  was  made  before 
closing  the  wound,  which  was  sewed  up  in  layers  in  the  usual  way.  Time 
of  operation,  twenty  minutes.  Time  of  operation  after  the  onset  of 
symptoms,  thirteen  hours. 

After-Course. — After  the  operation  the  cliild  was  taken  home  and 
2  drops  of  paregoric  and  3  teaspoonfuls  of  water  were  given  per  rectum 
every  hour  during  the  night. 

Next  morning  the  baby  passed  flatiis  freely  and  considerable  bismuth 
mixture.  Temperature,  100.4;  heart  rapid  but  strong.  Child  comfort- 
able and  had  lost  but  one-half  pound  in  weight. 

There  was  a  rapid  convalescence,  but  as  the  mothers  milk  failed,  and 
as  cow's  milk  disagreed,  it  received  and  throve  on  conden.«ed  milk.  At 
7  months  of  age,  4  months  later,  the  weight  was  20  pounds. 
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The  case  was  observed  practically  from  the  time  the  invagination 
occurred  until  operative  relief  thirteen  hours  later. 

After  giving  a  saline  injection  a  deceptive  amelioration  occurred.  All 
symptoms  disappeared  and  the  condition  was  masked  for  several  hours 
until  a  radiograph  was  made. 

An  additional  case  of  intussusception  diagnosed  by  x-ray  is  reported 
by  Dr.  J.  Fred  Parmenter  as  follows : 

History. — G.  B.,  aged  9  months,  entered  the  Children's  Hospital  May  7,  1913, 
suffering  from  facial  lupus  vulgaris  and  malnutrition.  Family  and  past  history 
negative. 

Present  Illness. — June  17,  1913,  after  passing  a  good  night  and  seeming  in 
perfect  health,  the  infant  took  food  at  8  a.  m.  and  had  a  large,  yellow,  normal 
stool  at  9  a.  m.  At  10  a.  m.  the  child  suddenly  vomited  a  large  quantity  of 
food  and  began  to  look  quite  ill.  At  noon,  during  rounds,  a  nurse  called  atten- 
tion to  the  child,  from  whom  she  had  just  removed  a  bloody  diaper.  Abdominal 
examination  showed  a  rather  tender  mass  on  the  left  side  just  below  the  umbilicus. 
Diagnosis  of  intussusception,  and  immediate  operation  advised,  which  was 
accepted  by  the  parents. 

Radiographic  Diagnosis. — At  Dr.  Snow's  suggestion  radiographs  of  the  colon 
were  made  at  1:30  p.  m.  by  Dr.  Leonard  Eeu,  the  bismuth  solution  being  intro- 
duced per  rectum,  which  verified  the  clinical  diagnosis,  as  the  accompanying 
plates  will  show.  Dr.  Keu's  interpretation  being  as  follows:  Plate  (Fig.  3) 
taken  as  soon  after  the  injection  as  possible,  one  to  two  minutes,  shows  the 
obstruction  at  the  splenic  flexure.  Plate  (Fig.  4)  taken  about  three  minutes 
later  sliows  some  of  the  bismuth  forcing  its  way  beyond  the  splenic  flexure. 
Plate  (Fig.  5),  five  minutes  after  No.  2,  and  about  ten  minutes  after  the  injec- 
tion, shows  more  bismuth  passing  into  the  large  bowel  around  the  intussuscep- 
tion, while  Plate  (Fig.  6),  taken  ten  minutes  later,  shows  .still  more  bismuth 
passing  through.  Patient's  condition  immediately  improved  after  the  injection, 
this  being  due  to  the  slight  temporary  relief  of  the  obstruction,  which  was  pro- 
ducing shock.  The  patient  vomited  and  had  several  bloody  stools  before  the 
operation,  which  was  performed  by  Dr.  Parmenter,  assisted  by  Dr.  Joseph  Lewis, 
at  3:30  p.  m. 

Operation. — Ether  anesthesia.  lodin  preparation,  high  median  incision; 
intussusception  found  on  left  side,  just  below  the  splenic  flexure,  was  delivered 
and  reduced  by  gentle  taxis  and  pressure  on  the  colon  side  as  suggested  by  Moyni- 
han.  The  cecum  and  ascending  colon  were  practically  devoid  of  mesentery, 
which  accoimted  for  finding  the  tumor  so  early  on  the  left  side.  It  was  deemed 
advisable  to  remove  the  appendix,  which  was  done,  and  the  abdomen  was  closed 
in  the  usual  manner.  The  intussusception  began  at  the  ileocecal  valve,  and 
several  inches  of  ileum  were  telescoped  into  the  colon  as  far  as  the  splenic  flexure. 
Duration  of  operation  eighteen  minutes;  uneventful  recovery,  to  date,  ten  days. 

The  case  is  reported  because  of  the  opportunity  aff'orded  of  making  an  early 
diagnosis  and  the  tmusual  location.  The  intussusception  was  immediately  diag- 
nosed and  operated  on  six  hours  after  commencement  of  symptoms. 

Inasmuch  as  the  life  of  a  patient  with  intussusception  depends  on  an 
early  diagnosis,  and  as  the  clinical  picture  may  be  atypical,  with  some 
important  s}Tnptoms  lacking,  as  abdominal  tumor  or  intestinal  hemor- 
rhage, the  aid  of  the  x-ray  in  the  diagnosis  of  suspected  intussusception 
should  come  into  common  use. 

As  far  as  we  are  aware,  ours  is  the  first  reported  case  in  which  a 
radiograph  was  taken  to  confirm  the  diagnosis  of  an  intussusception. 

476  Franklin  Street. 


MUCOUS  CYST  OF  THE  CECUM  IN  AN  INFANT  TEN  WEEKS 
OLD,  PEODUCING   OBSTEUCTION   OF   THE   ILEO- 
CECAL VALVE  AND   SYMPTOMS   SIMU- 
LATING AN  INTUSSUSCEPTION* 


A.     D.     BLACKADER,     5I.D. 

MONTREAI> 


For  the  privilege  of  reporting  this  very  interesting  case  I  am  indebted 
to  the  courtesy  of  my  confreres  in  the  Montreal  General  Hospital,  Drs. 
J.  M.  Elder  and  A.  H.  Gordon. 

History. — Chas.  H.,  aged  10  weeks,  was  first  seen  in  consultation  by  Dr. 
Gordon  March  9,  1913,  for  continued  vomiting.  The  infant  had  been  nursed 
by  its  mother  and  had  thriven  well  for  the  first  two  months  of  life.  Then  it 
began  to  vomit  after  taking  nourishment.  The  physician  who  first  saw  it 
regarded  the  mother's  milk  as  the  cause  of  the  trouble  and  advised  artificial 
feeding.  This  was  tried  without  benefit;  the  vomiting  persisted  and  the  nutri- 
tion failed  rapidly.  There  was  no  pyrexia.  When  Dr.  Gordon  saw  it  in  consul- 
tation he  recognized  a  sausage-shaped  tumor  in  the  left  lower  right  quadrant 
of  the  abdomen  and  recommended  immediate  operation.  It  was  at  once  brought 
to  the  Montreal  General  Hospital  and  placed  under  the  surgical  service  of  Dr. 
Elder. 

Examimiion. — The  notes  on  entrance  are  as  follows  "Infant,  10  weeks  old, 
well  developed  for  age;  nutrition  poor;  very  little  subcutaneous  tissue;  no 
glandular  enlargements;  lungs  and  heart  normal;  abdomen  distended.  In  the 
right  lower  quadrant  is  a  sausage-shaped  tumor,  distinctly  palpable,  3  inches 
long  by  about  1  inch  in  diameter,  freely  movable,  not  tender;  no  muscular 
rigidity  of  abdominal  walls.  Distinct  peristaltic  waves  are  noticed  traveling 
toward  the  site  of  tumor.     Temperature  99,  pulse  140,  respirations  40." 

Treatment  and  Course.— Shortly  after  entrance  into  the  ward  a  high  enema 
was  given  which  brought  away  no  flatus,  and  only  a  small  amount  of  feces,  in 
which  there  was  no  appearance  of  blood  or  much  mucus.  Following  this  the 
abdomen  was  immediately  opened  by  Dr.  Elder  under  spinal  anesthesia.  The 
oblong  tumor  mass  was  found  to  involve  the  lower  portion  of  the  ileum  and 
cecum;  above  the  mass  the  ileum  was  much  distended,  while  below  it  the 
ascending  colon  was  collapsed.  Regarding  it  at  first  as  an  ileocecal  intussus- 
ception, careful  efforts  were  made  at  reduction,  and  when  they  failed,  a  resection 
was  performed  with  end  to  end  anastomosis,  and  the  abdomen  closed.  On 
e.xamination  afterward  of  the  incised  mass  its  true  nature  was  disclosed. 

The  child  had  no  symptoms  of  shock  after  operation  and  for  several  days  its 
condition  was  good.  On  the  third  day  the  temperature  fell  to  normal,  the 
abdomen  was  soft,  the  bowels  moved  freely  and  the  infant  was  placed  under 
my  charge  for  its  feeding.  On  the  tenth  day  after  the  operation,  however,  the 
pulse  became  weaker,  the  face  assumed  an  earthy  hue,  the  features  became  drawn, 
and  on  the  morning  of  March  24,  twelve  days  after  the  operation,  death  occurred 
from  peritonitis. 

*  Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington.  D.  C, 
May,    1913. 

♦Submitted   for   publication   June   22,    1913. 
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I'athologtst's  Report. — The  patliological  report  on  the  specimens  removed  at 
operation  was  as  follows:  "The  tumor  consists  of  the  lower  portion  of  the  cecum 
with  its  contained  cyst,  and  the  appendix.  The  cyst,  mucli  collapsed,  measures 
about  2  cm.  in  diameter,  is  unilocular,  contains  glairy  mucoid  material  and 
is  situated  on  the  wall  of  the  cecum  opposite  the  ileocecil  vah'e.  extending 
over  to  and  completely  obstructing  that   orifice." 

Microscopical  Examinntion. — Microscopic  examination  of  the  cyst  walls  showed 
the  surface  of  the  tumor  projecting  into  the  lumen  of  the  cecum  to  be  covered 
with  mucous  membrane  similar  to  that  of  the  intestine;  the  cyst  to  be  lined 
with  a  somewhat  stretched  layer  of  columnar  epithelium  which,  however,  in 
some  places  was  folded  into  gland  formations.  Beneath  each  surface  of 
epithelium  was  a  submucosa  infiltrated  with  lymphocytes,  and  between  these 
again  are  three  more  or  less  distinct  layers  of  muscle. 

Diagtwsis. — From  this  report  the  cyst  was  regarded  as  in  all  probability  a 
retention  cyst,  arising  either  from  some  fault  in  development  or  from  an  inflam- 
matory occlusion  of  the  mouth  of  the  original  gland. 

Ketention  cysts  of  the  appendix  are  not  very  uncommon  and  many 
cases  have  been  reported  during  the  past  few  years  by  various  writers, 
but  after  a  careful  search  of  the  literature  I  have  been  able  to  find  no 
instance  of  a  retention  cyst  of  the  cecum  exactly  similar  to  the  one  I  am 
reporting.  Harrington  Sainsbury/  reports  the  case  of  a  cystic  tumor  of 
the  cecum  met  with  in  a  girl  of  11  years  who  died  from  an  attack  of 
typhoid  fever.  At  the  post  mortem  a  large,  soft,  fluctuating  tumor, 
about  the  size  of  a  duck's  egg,  was  found  occupying  the  cecum  and  dis- 
tending slightly  the  gut.  It  arose  from  the  anterior  wall  just  above  the 
level  of  the  entry  of  the  ileum.  On  opening  the  tumor  it  was  found  to 
be  a  cyst  filled  with  dark,  ropy,  mucoid  fluid.  Under  the  microscope  the 
outer  layer  was  seen  to  be  mucous  membrane  similar  to  that  lining  the 
large  intestine.  The  inner  layer  was  much  thinned  and  appeared  to 
resemble  a  serous  membrane,  but  the  writer  qualifies  this  in  a  foot-note 
by  adding  that  the  epithelial  lining  of  such  a  cyst  was  probably  mucous 
in  character,  but  would  be  much  modified  by  the  distention  and  its 
appearance  still  further  altered  by  death.  In  all  probabilit)',  he  says,  it 
was  a  retention  cyst  and  further  adds  that  he  knew  of  no  similar  case, 
and  those  whom  he  consulted  were  unable  to  give  any  reference  to  cases 
of  like  nature, 

A,  Krogius-  reports  a  ease  of  an  intestinal  cyst  in  a  child  2  months 
of  age,  giving  rise  to  obstruction  and  intussusception.  The  abdomen  was 
opened  and  a  resection  of  the  gut  with  formation  of  an  artificial  anus 
was  made.  Death  took  place  from  hemorrhage.  The  cyst,  which  had 
the  character  of  a  retention  cyst,  was  of  the  size  of  a  pigeon's  egg  and 
was  situated  in  the  ileum  close  to  the  valve. 

In  his  paper,  Krogius  refers  to  four  previous  cases,  in  which  a  cyst  in 
the  intestinal  wall  encroached  on  the  lumen  of  the  gut  and  produced 
SMnptoms  of  obstruction. 


1.  Sainsbury.  Harrington:     Trans.  Path.  Soc.  London.   1SS7.  xxxviii.   140. 

2.  Krogius.  A.:    Ztschr.  f.  klin.  Med.,  190.3.  xlix.  .53. 
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The  first  case  which  he  qiKjics  was  observed  by  E.  Fraenkel'  in  1851. 
An  infant,  a  few  days  old,  developed  suddenly  symptoms  of  obstruction 
of  the  bowels  and  died.  The  autopsy  revealed  as  the  cause  of  the  obstruc- 
tion a  cyst  2.5  cm.  in  diameter  close  to  the  ileocecal  valve;  this  appears 
to  have  had  the  characters  of  a  retention  cyst. 

The  second  case  was  noted  by  Kulenkampil'^  in  i  .3-year-old  boy,  in 
whom,  suddenly  ;iflor  a  dose  of  calomel,  given  for  obscure  symptoms  of 


Fig.    1. — UiayiiUii    to    ipprescnt    cecum,    ileum    and    cyst   cut    longituilinally. 

obstruction,  violent  vomiting  set  in  followed  by  collapse  and  death.  A 
cyst  in  the  mesentery  compressing  the  ileum  appeared  to  be  the  cause  of 
obstruction, 

Tlie  third  case  was  one  of  obstruction  in  adult,  62  years  of  ago,  due 
to  a  cyst  which  appears  to  have  been  of  a  sarcomatous  character. 


.3.   Fraenkel,  E. :     Vircliow's  Arcli.  f.  jiatli.  Anat..  188-2.  Ixxxvii.  27.>. 
4.  Kulenkainj.tl:     (fntralM.  f.  (  liir..   188.'?.  y.  (570. 
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The  fourth  case,  reported  by  Sprengel/  occurred  in  a  girl,  15  years 
of  age,  who  had  had  occasional  symptoms  of  temporary  obstruction  since 
she  was  4  years  old.  Operation  became  necessary  and  revealed  a  cyst 
apparently  lying  between  the  muscular  layers  of  the  intestine,  and  the 
apparent  cause  of  an  ileocecal  invagination.  The  origin  of  the  cyst  was 
uncertain. 

Krogius  considers  his  case  to  be  the  fifth  reported  in  which  a  con- 
genital cyst  in  the  inte:^tinal  wall  was  found  to  be  the  cause  of  occlusion 
of  the  bowel. 


Fig.  2. — Drawing  made  from  section  through  cyst,  showing  the  internal 
layer  of  somewhat  flattened  epithelium,  the  three  muscular  layers,  the  external 
mucosa,  and  the  infiltration. 

After  an  extensive  search  through  literature  the  three  cases  quoted 
are  the  only  ones  I  can  find  reported  of  retention  cysts  in  the  neighbor- 
hood of  the  ileocecal  valve  leading  to  obstruction  and  invagination. 

The  following  cases  have  an  associated  interest,  as  the  clinical  symp- 
toms were  similar,  although  the  pathological  condition  had  a  different 
origin. 


5.  Sprengel:    Arch.  f.  klin.  Chir..  1000.  Ixi,  1032. 
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Clia.s.  A.  Morton"  reports  a  cyst  in  the  interior  of  the  cecum  connected 
with  the  base  of  the  appendix,  obstructing  the  lumen  of  the  appendix 
leading  to  a  cystic  dilation  of  it  also.  It  does  not  appear,  however,  to 
have  been  a  retention  cyst  for  the  mucous  membrane  of  the  cecum  was 
said  to  terminate  in  a  ridge  around  its  base.  The  cyst  projected  into  the 
lumen  of  the  gut  about  li/^  inches  and  was  full  of  amber-colored  jelly. 
Its  interior  is  said  to  have  been  smooth,  and  microscopic  examination 
revealed  no  mucous  membrane  covering  it  or  lining  its  cavity. 

Neupert,^  at  the  meeting  of  the  Berlin  Surgical  Society,  July  14, 
1910,  reports  the  case  of  a  boy  10  years  old,  admitted  to  the  hospital  with 
a  painful  circumscribed  swelling  in  the  ileocecal  region.  On  opening  the 
abdomen  a  tumor  about  the  size  of  a  hen's  egg  was  found  in  the  ileum 
10  cm.  from  the  ileocecal  valve.  The  tumor  occupied  the  opposite  side 
of  the  bowel  to  the  mesentery,  narrowing  the  lumen  of  the  bowel.  Its 
surface  was  smooth  and  its  consistence  tense  and  elastic.  Numerous 
swollen  glands  were  found  in  the  corresponding  mesentery.  Resection  of 
the  gut  was  performed.  The  tumor  was  found  to  contain  sterile  pus. 
Sections  of  the  wall  examined  microscopically  showed  a  layer  of  cubical 
epithelium  with  traces  of  a  submucosa;  tubular  glands  were  absent. 
Externally  and  internally  the  cyst  was  enclosed  by  the  muscular  layer 
of  the  intestinal  wall.  It  was  therefore  regarded  as  a  suppurating  cyst, 
evidently  of  congenital  origin  and  probably  connected  developmentally 
with  the  omphalo-mesenteric  duct. 


6.  Morton,  Chas.   A.:     Bristol  Medico-Chirurg.  Jour.,   1887,  xv,  319. 

7.  Neupert:    Zentralbl.  f.  Chir.,   1910,  p.  714. 


CARDIAC   DISEASE   IN   CHILDHOOD,    WITH    SPECIAL 
REFERENCE    TO    PROGNOSIS* 

CHARLES     HUNTER     DUKX,     M.D. 

BOSTON 

In  1906  I  reported  the  results  of  an  investigation  of  certain  clinical 
aspects  of  rheumatic  fever  in  childhood,  which  was  based  on  a  series  of 
300  consecutive  patients  admitted  to  the  wards  of  the  Children's  Hos- 
pital. Of  these  300  patients,  209  were  discharged  from  the  hospital  with 
signs  of  organic  valvular  disease  of  the  heart.  The  after  history  of  these 
cases  appeared  to  me  to  be  a  point  of  great  interest,  with  a  practical 
value  bearing  directl)'  on  the  question  of  prognosis,  and  on  certain 
aspects  of  treatment.  I  determined  at  the  time  to  keep  in  communica- 
tion as  far  as  possible,  with  all  of  these  discharged  patients,  and  at  the 
same  time  tlie  scope  of  the  investigation  was  extended  beyond  the  limit 
of  cardiac  disease  of  rheumatic  origin,  by  including  all  other  i)atients  of 
cardiac  disease  admitted  to  the  hospital  during  the  period  from  which  the 
original  series  was  taken.  Cases  of  patients  who  subsequently  died  from 
intercurrent  infection  were  thrown  out. 

One  of  the  features  of  greatest  interest  in  sucli  an  investigation  is 
the  amount  of  disability  carried  into  adult  life,  or  at  least  young  adult 
life,  by  these  patients.  It  was  therefore  necessary  to  follow  the  after- 
history  of  these  patients  for  a  period  sufficiently  long  to  afford  evidence 
on  this  point.  The  period  in  which  the  cardiac  patients  of  this  series 
were  admitted  to  the  hospital  was  that  of  a  number  of  years  previous  to 
the  summer  of  1903.  I  resolved  to  follow  the  cases  discharged  from  the 
hospital  until  all  of  them  should  have  entered  at  least  young  adult  life, 
taking  the  age  of  14  years  as  the  termination  of  childhood.  All  of  these 
]iatients  have  now  passed  this  limit,  the  youngest  survivor  having  reached 
the  age  of  15  years. 

ETIOLOGY 

The  series  of  cases  included  in  this  investigation  numbers  30-t  cases 
of  cardiac  disease.  It  throws  a  certain  amount  of  light  on  the  relative 
frequency  of  occurrence  of  the  various  etiologic  factors. 

TABLE    ]. — Etiology    ix    (ARnrAc    Diskask 

Cases.  Per  Cent. 

Rheumatic  fever   264  87 

Congenital  lesions 21  7 

Some   recognized    infection    other    than 

rheumatic  fever 0  3 

Unknown   etiologj'    10  3 

•Submitted  for  publication  :May.  1013. 
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In  compiling  this  table,  in  the  absence  of  any  laboratory  or  bacteri- 
ologic  proof  of  the  existence  of  rheumatic  fever  as  a  specific  disease 
entity,  the  following  clinical  evidence  of  the  rheumatic  origin  of  the 
lesions  was  employed.  All  cases  which  had  either  duiing  the  attack  in 
the  hospital,  or  in  previous,  or  in  subsequent  attacks,  shown  symptoms 
of  -arthritis  or  of  chorea  were  classified  as  manifestations  of  rheumatic 
fever.  In  addition,  certain  cases  of  acute  endocarditis  and  pericarditis 
with  fever,  in  which  the  clinical  picture  was  precisely  similar  to  other 
cases  in  which  arthritis  did  occur,  and  in  which  there  was  no  evidence 
of  any  other  form  of  infection,  were  also  included.  On  this  basis  of 
classification,  no  case  of  acute  febrile  cardiac  disease  fell  under  the 
heading  of  unknown  etiology,  every  such  case  being  either  due  to  rheu- 
matic fever,  or  to  some  other  recognized  infection.  The  cases  of  unknown 
etiology  were  all  cases  of  chronic  endocarditis. 

The  table  shows  the  overwhelming  preponderance  of  rheumatic  fever 
as  a  cause  of  caidiac  disease. 

THE   CAEniAC    CASES   DUE   TO   KHEUMATIC   FEVER 

Acute  and  Chronic  Cases.— Fatients  entering  a  hospital  with  cardiac 
disease,  are  admitted  either  on  account  of  symptoms  connected  with  the 
disease  from  which  they  are  suffering,  or  the  cardiac  lesion  is  discovered 
accidentally  in  connection  with  the  investigation  of  their  illness.  In  the 
264  rheumatic  cases,  all  patients  were  admitted  because  of  symptoms  of 
this  disease,  either  arthritic  or  cardiac.  Arthritic  symptoms  in  rheu- 
matic fever,  under  the  present  most  generally  accepted  theories  of  the 
etiolog}^  of  this  disease,  may  always  be  regarded  as  evidence  of  the  exist- 
ence at  the  time,  of  an  active  infection.  Cardiac  symptoms,  on  the  other 
hand,  may  occur  from  two  causes.  They  may  be  due  to  the  existence  at 
the  time  of  an  active  infection  localized  in  the  heart,  or  they  may  be 
due  to  the  so-called  broken  compensation,  caused  by  calling  on  a  damaged 
heart  to  perform  a  work  which  is  too  great  for  its  power.  All  the  cases 
in  the  series  which  had,  during  their  stay  in  the  hospital,  symptoms  of 
arthritis,  or  in  which  the  cardiac  symptoms  were  accompanied  by  the 
regular  febrile  course  characteristic  of  an  acute  infection,  are  classified 
as^'acute  infections.  Those  cases  in  which  the  cardiac  symptoms  were 
unaccompanied  by  fever,  and  in  which  there  was  no  history  of  an 
immediately  preceding  febrile  attack,  are  classified  as  chronic  endo- 
carditis. 

The  relative  proportions  of  acute  and  chronic  cases  in  the  series  are 

shown  in  Table  2. 

TABLE    2. — Proportion    of    Acute    and    C'uroxic    Cases 

Cases.  Per  Cent. 

Acute  Infection   206  78 

Chronic  endocarHitis ^^ 
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It  appears,  therefore,  that  in  childhood,  the  causes  which  lead  a 
patient  to  seek  hospital  treatment,  are  more  often  the  symptoms  produced 
by  the  acute  infection  with  rheumatic  fever,  than  those  produced  by  its 
after-effects  on  the  heart. 

Relation  of  Cardiac  Symptoms  to  Infection. — In  my  former  paper  I 
expressed  the  view  that  in  childhood,  as  distinguished  from  adult  life, 
cardiac  symptoms  are  more  often  due  to  an  actual  present  infection 
localized  in  the  heart,  than  to  the  overstraining  of  a  permanently 
damaged  heart.  I  believe  that  the  converse  of  this  view  is  also  true.  In 
adult  life,  the  development  of  an  acute  endocarditis  in  the  course  of  an 
attack  of  rheumatic  fever,  is  usually  described  as  an  insidious  process, 
manifesting  itself  by  the  development  of  an  endocardial  murmur.  In 
childhood  the  occurrence  of  an  acute  endocarditis  is  usually  accompanied 
by  actual  symptoms  referable  to  the  heart.  The  set  of  symptoms  called 
cardiac,  such  as  precordial  pain,  palpitation,  cough,  dyspnea,  orthopnea 
and  eventually  enlarged  liver  and  edema,  are  in  adults  almost  always 
attributed  to  overstrain.  In  childhood,  this  train  of  cardiac  symptoms 
undoubtedly  may  be  due  to  this  cause,  but  in  the  majority  of  cases  it  is 
due  to  the  existence  of  an  actual  present  cardiac  infection.  Of  course 
the  symptoms  are  due  to  an  inability  of  the  heart  properly  to  perform 
its  work,  but  the  cause  of  this  inability  is  to  be  found  in  a  fresh  cardiac 
infection.  The  incompetence  of  the  heart  is  not  dependent  on  the  actual 
amount  of  valvular  insufficiency  or  stenosis  present,  for  it  bears  little 
or  no  relation  to  the  lesion.  It  is  probably  due  to  the  acute  myocarditisj 
which  is  kno^^Ti  to  be  a  frequent,  if  not  an  almost  invariable,  accompani- 
ment of  acute  rheumatic  endocarditis.  The  accompanying  tables  give 
evidence  of  the  relation  of  cardiac  symptoms  to  the  presence  of  an  actual 
infection : 

TABLE    3. — Cases    Admitted   for   Caediac    Symptoms 

Cases 

Acute  infection  present  100 

Acute  infection  absent 37 

This  consideration  is  of  interest  in  reference  both  to  prognosis  and 
treatment,  for  it  is  recognized  that  the  cause  of  death  in  the  majority  of 
these  cases  is  cardiac  failure.  If  the  symptoms  leading  to  such  failure 
are  most  frequently  due  to  infection,  or  reinfection,  and  not  to  over- 
strain, this  fact  has  an  obvious  practical  bearing. 

In  any  event  I  wish  to  deprecate  the  use  of  the  term  broken  com- 
pensation as  applied  to  the  train  of  cardiac  symptoms  described  under 
this  name  when  they  occur  in  childhood.  Apparently  in  only  a  relatively 
small  number  of  cases  is  this  term,  and  the  theory  on  which  it  is  based, 
applicable  to  the  clinical  picture  as  seen  in  childhood.  In  the  majority 
of  cases,  the  cause  is  not  overexertion,  but  fresh  infection.     The  term 
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cardiac  insufficiency  is  far  preferable  to  broken  compensation,  as  it  is 
equally  applicable  to  both  causes. 

The  Cardiac  Lesions. — The  relative  frequency  of  occurrence  of  the 
various  cardiac  lesions  is  of  interest  in  connection  with  the  subsequent 
history  of  these  cases.  The  relation  of  the  form  of  lesion  to  prognosis  is 
still  a  more  or  less  unsettled  question  in  the  cardiac  disease  of  childhood. 
The  cases,  classified  on  the  basis  of  the  lesions  shown  during  their  stay 
in  the  hospital,  were  as  shown  in  Table  4.  In  only  two  cases  was  peri- 
carditis found  without  any  evidence  of  a  valvular  lesion  in  addition. 
The  fifty-eight  cases  of  pericarditis  are  classified  both  as  pericarditis 
and  according  to  the  endocardial  lesion  present,  and  fifty-six  of  them 
are  counted  twice. 

TABLE    4. — OccuKRENCE   of   the   Various    Cabdiac  Lesions 

Cases 

Mitral  insufficiency  alone   165 

Mitral  stenosis  alone   5 

Aortic  insufficiency  alone   1 

Mitral  insufficiency  and  stenosis 79 

Mitral  and  aortic  insufficiency 8 

Mitral    insufficiency    and    stenosis    with    aortic 

insufficiency    4 

Pericarditis    58 

Liability  in  Childhood  to  Recurrent  Attacks  of  Rheumatic  Fever. — 
The  liability  in  any  child  attacked  by  rheumatic  fever  to  recurrent 
attacks  is  probably  the  most  important  factor  in  all  considerations  of  the 
prognosis  of  the  disease.  In  my  first  paper  the  liability  to  recurrence 
could  only  be  judged  on  the  basis  of  the  history  of  attacks  of  rheumatic 
fever  previous  to  the  one  under  treatment  in  the  hospital.  At  present, 
additional  evidence  is  available,  from  the  following  of  the  subsequent 
history  of  the  patients  throughout  the  remainder  of  their  childhood,  and 
into  adult  life,  through  a  period  of  at  least  nine  and  one-half  years. 

TABLE    5. — Showing   Pboportion    of   REcrRBENCES 

Cases 

Died  in  the  first  attack   17 

Recovered  without  recurrence 47 

Recurrent  attacks   200 

It  will  be  seen  that  more  than  one  attack  of  the  rheumatic  fever 
infection  occurred  in  76  per  cent,  of  the  cases.  Only  17  per  cent,  showed 
no  recurrence,  as  in  the  remaining  7  per  cent,  no  conclusions  could  be 
drawn. 

Mortality. — The  complete  investigation  of  this  series  of  cases  seems 
to  me  to  be  of  considerable  value  in  connection  with  the  question  of  the 
mortality  in  children  with  hearts  attacked  by  the  rheumatic  fever  infec- 
tion. The  mortality  of  the  cases  in  the  hospital  affords  a  basis  for 
estimating  the  liability  to  death  in  any  one  attack  of  the  disease.  This 
is  shown  in  Table  6. 
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TABLE    6. — IstMEDiATE   Mortality   of    RiiiaMATic    Cardiac   Disea.se 

Cases 

Died  in  hospital   55 

Discharged,  relieved 209 

This  gives  an  immediate  mortality  of  20  per  cent.  The  immediate 
mortality  apparently  varies  with  the  character  of  the  process  present,  as 
shown  in  Table  7. 

TABLE   7. — LsiMEDiATE  Mortality   in   Relation  to  the  Cardiac  Lesiox 

Acute  endocarditis    27  out  of  148  cases  or  12  per  cent. 

Acute  pericarditis-    18  out  of     58  cases  or  31  per  cent. 

Chronic  endocarditis 10  out  of     58  cases  or  17  per  cent. 

*  In  all  but  two  of  those  cases  acute  endocarditis  was  probably  also  present. 

Table  7  also  shows  liow  much  more  frequently  death  occurs  as  a  resuh 
of  an  acute  infection  with  rhoum.atic  fever,  than  as  a  result  of  the  over- 
straining of  a  chronically  damaged  heart.  In  forty-five  of  the  fifty-five 
fatal  cases  the  patient  died  in  the  course  of  an  attack  of  acute  infection, 
so  that  the  mortality  from  this  cause  is  82  per  cent,  of  the  total. 

The  subsequent  mortality  of  the  cases  in  this  series  represents  the 
chances  against  a  child  who  has  recovered  from  the  attack  of  rheumatic 
fever  in  Avhich  he  is  first  seen,  but  who  is  left  with  an  organic  cardiac 
lesion.    The  figures  are  sho^vn  in  Table  8. 

TABLE  8. — ScBSEQUEXT  Mortality  of  Rheumatic  Cardiac  Cases  Discharged 

FROM    the    Hospital 

Cases 

Lost  to  view 29 

Alive    88 

Dead 92 

This  gives  a  subsequent  mortality  of  at  least  23  per  cent,  of  all  cases. 
and  if,  as  is  fairer,  the  cases  lost  to  view  are  thrown  out,  the  mortality  of 
these  cases  is  51  per  cent. 

The  final  mortality  is  that  of  all  cases  whether  death  occurred  in  the 
original  investigation  or  after  the  discharge  of  the  patient  from  the 
hospital.  It  ]eprescnts  the  general  mortality  of  rheumatic  cardiac  dis- 
ease for  ten  years^  and  the  chances,  so  to  speak,  in  the  next  ten  years, 
against  any  child  attacked  by  rheumatic  fever  with  cardiac  involvement. 
It  is  shown  in  Table  9. 

TABLE   9. — Final   Mortality   of  Rhkl-matic   Cardiac   Disease 

Died    147 

Lived   88 

This  gives  the  final  mortality  as  63  per  cent.  This  of  course  repre- 
sents, not  the  mortality  of  rlieumatic  fever,  but  only  of  the  cases  of 
rheumatic  fever  in  which  the  heart  is  affected.  During  the  period  from 
which  the  figures  of  this  paper  were  taken,  only  17  patients  with  rlieu- 
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matic  fever  were  discharged  from  the  hospital  without  evidence  of  a 
cardiac  lesion.  Of  these  17  patients,  5  remained  well,  5  were  lost  to 
view,  and  7  had  recurrence  of  acute  infection  with  cardiac  involvement. 
Of  these  latter,  3  died.  Including  the  12  cases  of  rheumatic  fever  which 
could  be  followed,  the  final  mortality  of  rheumatic  fever  in  childhood  is 
60  per  cent. 

Relation  of  Mortality  to  Age  and  to  Acute  Infection. — This  relation 
is  one  of  the  most  interesting  results  of  the  present  investigation.  The 
basis  on  which  the  conclusions  are  drawn  is  sliown  in  Table  10. 

TABLE    10. — Relation    of    .Moutauty   to   A(;i:   and  to    Aci:tk   Infection 

Total  Acute         Chronic 

Died  before  14  years 140  lOf)  31 

Died  after    14  years 7  1  6 

In  this  table  the  cases  placed  under  acute  are  those  in  wh.ich  tlie 
patient  died  in  an  acute  febrile  attack,  while  those  placed  under  chronic 
died  from  cardiac  failure  apparently  following  the  weakening  of  the 
heart  from  overstrain.  It  appears  from  the  table  that  a  great  majority 
of  the  patients  died  as  the  result  of  an  attack  of  rheumatic  fever,  and 
not  as  a  result  of  chronic  endocarditis.  Even  among  the  ninety-two 
patients  who  died  after  their  discharge  from  the  hospital,  the  majority, 
sixty-five,  died  in,  or  shortly  after,  an  acute  febrile  attack.  Such  an 
attack  was  the  cause  of  the  cardiac  symptoms  producing  death.  There- 
fore not  only  the  figures  showing  the  immediate,  but  also  those  showing 
the  final,  mortality  of  rheumatic  cardiac  disease,  point  to  infection  as 
the  chief  cause  of  death. 

But  when  the  age  at  which  death  occurred  is  considered,  the  results 
are  of  still  greater  interest.  The  average  age  of  all  the  patients  at  the 
time  of  the  original  investigation  was  9  years.  Therefore,  ten  years 
having  elapsed  since,  at  least  an  equal  amount  of  childhood  and  young 
adult  life  has  been  lived  by  these  patients.  As  more  than  ten  years  have 
elapsed  since  the  majority  of  the  original  records  were  taken,  more  years 
have  been  spent  over  than  under  14  years.  Nevertheless,  the  table  shoAvs 
that  the  great  majority  of  the  patients  in  which  a  fatal  ending  occurred, 
died  while  still  in  childhood.  Of  the  ninety-five  patients  who  passed 
their  fourteenth  year,  only  seven  have  died,  while  140  patients  died  in 
childhood.  Tiiese  results  surely  suggest  that  rheumatic  fever  is  a  vastly 
more  serious  and  fatal  disease  in  childhood. 

The  significance  of  the  particular  valvular  lesions  present  during  the 
patients'  stay  in  the  hospital  in  connection  with  the  mortality  of  rheu- 
matic cardiac  disease  does  not  appear  to  be  great.  The  study  of  the 
Talvular  lesions  in  the  fatal  cases  is  not  conclusive,  because  of  the  great 
preponderance  of  mitral  insufficiency.     The  only  result  which  is  at  all 
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suggestive,  is  that  no  patient  in  whom  the  aortic  valve  was  affected  is 
now  alive. 

I  believe  there  are  three  causes  of  the  very  great  mortality  of  rheu- 
matic fever  in  childhood.  First,  the  greater  liability  of  children  to  be 
attacked  with  rheumatic  fever;  second,  the  greater  liability  of  children 
to  recurrence;  third,  the  greater  liability  of  children  to  cardiac  involve- 
ment. I  cannot  give  figures  in  support  of  all  these  statements,  but  the 
facts  are  well  known  to  most  pediatrists.  Table  10  shows  that  only  one 
patient  died  after  14  years  of  age  as  the  result  of  recurrent  acute 
infection,  the  other  six  dying  from  chronic  endocarditis.  But  109 
patients  died  under  14  years  of  age  as  the  result  of  an  acute  infection. 

"We  can  only  conclude  that  the  chief  danger  in  children  with  rheu- 
matic cardiac  disease  is  in  childhood.  The  danger  of  death  even  from 
chronic  endocarditis  is  greater,  as  thirty-one  out  of  140  patients  died  of 
chronic  endocarditis  in  childhood,  whereas  six  out  of  ninet}'-five  patients 
died  from  this  cause  in  young  adult  life.  The  chief  cause  of  the  danger 
during  childhood,  however,  is  the  liability  of  children  to  recurrent 
attacks,  in  which  an  acute  infectious  process  localized  in  the  heart  is  the 
cause  of  the  cardiac  insufficiency  leading  to  a  fatal  ending. 

The  Disability  Following  Rheumatic  Cardiac  Disease  Acquired  in 
Childhood. — This  is  a  question  of  the  greatest  importance.  The  survival 
of  eighty-eight  patients  now  under  observation,  all  of  whom  have  entered 
young  adult  life,  gives  a  basis  for  conclusion.  The  amount  of  disability' 
is  shown  in  Table  11. 

TABLE  11. — Disability  in  Cabdiac  Disease  Acqciked  in  Childhood  Obsebved 
IN    Young    Adult    Lite 

Cases 

Disability  great 2 

Disability  slight    9 

Disability  none   77 

The  patients  with  great  disability  are  unable  to  work  or  to  lead 
normal  lives.  Both  of  them  have  been  in  an  adult  hospital  with  broken 
cardiac  compensation.  Cardiac  svTnptoms  are  brouglit  on  by  compara- 
tively slight  exertion.  The  patients  with  slight  disability  have  dyspnea 
on  exertion,  and  some  have  occasional  cough  and  slight  edema.  None 
of  them  has  had  an  attack  of  severe  broken  compensation.  They  are 
able  to  work  at  sedentary  occupations.  Seventy-seven  patients  have  no 
disability.  Most  of  them  work,  and  all  of  them  are  apparently  leading 
pe/fectly  normal  lives,  having  had  no  cardiac  symptoms  since  their  child- 
hood. My  last  set  of  reports  contain  many  references  to  activity  in 
dancing  on  the  part  of  the  girls,  and  in  basketball  and  baseball  on  the 
part  of  the  boys.  One  of  the  latter  asked  my  permission  to  enter  the 
twenty-five-mile  marathon  race.     All  of  these  eighty-eight  patients  still 
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had  their  cardiac  murmurs  when  I  last  saw  them.     The  relation  of  the 
amount  of  disability  to  the  particular  valvular  lesion  is  shown  in  Table  12. 

TABLE    12. — Relation  of  Disability  to  the  Valvular  Lesion 

Great  disability   2  patients  have  mitral  insufliciency 

Slight  disability   8  patients  have  mitral  insufliciency 

1  patient  has  mitral   insufSciency  and  stenosis 
No   disability    56  patients  have  mitral  insufficiency 

19  patients  have  mitral  insufficiency  and  stenosis 

2  patients  have  mitral  stenosis 

When  the  relative  occurrence  of  the  various  lesions  is  taken  into 
account,  this  table  shows  no  relation  between  the  amount  of  disability 
and  the  character  of  the  valvular  deformity. 

The  relation  of  the  amount  of  disability  to  the  age  at  which  the 
patient  had  his  first  attack  of  rheumatic  fever  is  shown  in  Table  13. 

TABLE    13. — Relatiox   of  Disability   to   Age  of   Fibst   Rheumatic   Attack 

Disability  Age  in  First  Number  of 

Attack,  Years  Cases 

Great    12  and   13  2 

Slight     10    to    14  9 

None     2    to      6  50 

6    to    10  20 

10    to    14  7 

This  table  shows  that  all  the  patients  with  disability  were  attacked 
when  past  the  age  of  10  years,  whereas  in  the  cases  without  disability, 
the  majority  were  first  attacked  in  early  childhood.  It  suggests  that 
the  earlier  in  childhood  a  cardiac  lesion  is  acquired,  the  better  will  be  the 
result  as  regards  the  ability  to  lead  a  normal  adult  life. 

It  seems  to  me  that  the  general  amount  of  disability  seen  in  rheu- 
matic cardiac  disease  acquired  in  childhood  is  remarkably  small.  I 
believe  it  to  be  very  much  less  than  the  disability  following  rheumatic 
endocarditis  acquired  in  adult  life.  Unfortunately,  I  cannot  give  figures 
bearing  on  this  point,  as,  while  rheumatic  fever  is  fairly  common  in 
adults,  it  attacks  the  joints  alone  with  such  greater  frequency  than  in 
childhood,  that  cases  in  which  endocarditis  develops  for  the  first  time 
in  adult  life  are  comparatively  rare.  I  have  not  had  time  to  accumulate 
a  sufficient  number  of  such  cases  to  afEord  a  basis  for  comparison.  I 
believe,  however,  that  such  a  comparison  would  show  a  much  less  dis- 
ability in  cardiac  disease  acquired  in  childliood.  My  recollection  of  my 
work  in  an  adult  out-patient  department,  and  in  a  general  hospital,  is 
that  the  majority  of  patients  suffering  from  broken  compensation  or 
serious  disability  from  chronic  endocarditis,  could  trace  the  origin  of 
their  lesion,  if  at  all,  to  some  attack  of  rheumatic  fever  occurring  since 
they  had  entered  adult  life.  On  the  other  hand,  in  every  adult  out- 
patient department  are  seen  many  patients  wlio  are  seeking  medical  aid 
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on  account  of  some  affection  other  than  cardiac,  in  whom,  in  the  course 
of  routine  examination,  some  valvular  lesion  of  the  heart  is  found.  In 
a  large  number  of  cases  these  patients  declare  that  they  have  never 
suffered  from  cardiac  symptoms,  and  have  no  recollection  of  any  attack 
of  rheumatic  fever.  I  believe  that  in  very  many  of  such  patients,  the 
cardiac  lesion  represents  the  sequela  of  an  attack  of  rheumatic  fever 
which  occurred  in  childhood,  at  an  age  when  the  arthritic  manifestations 
are  often  or  so  much  less  pronounced,  that  they  are  not  remembered. 
These  patients,  leading  normal  lives,  yet  with  every  evidence  of  organic 
cardiac  disease,  are  common.  They  correspond  to  the  seventy-seven  cases 
in  my  series  in  which  no  cardiac  disability  persisted. 

A  possible  explanation  of  this  lessened  disability  in  cardiac  disease; 
acquired  in  childhood,  is  suggested  by  the  inferences  from  Table  13. 
The  disability  appears  to  be  less,  the  earlier  in  childhood  the  lesion  is 
acquired.  In  many  of  the  permanent  lesions  acquired  in  childhood,  the 
power  of  adaptation  between  the  damaged  organ  and  the  work  required 
of  it  is  greater,  and  children  show  n  marvelous  power  of  adapting  them- 
selves to  the  requirements  of  life.  In  the  case  of  cardiac  disease,  I  believe 
the  so-called  compensation  of  the  damaged  heart  is  more  than  a  mere 
mechanical  hypertrophy.  I  believe  that  when  the  lesion  occurs  during 
childhood,  that  i.«,  during  the  period  of  active  growth,  a  mutual  adapta- 
tion between  the  heart  and  the  child  gradually  occurs,  which  is  far  more 
perfect  than  can  occur  after  the  period  of  growth  is  passed.  The  child 
grows  up  to  fit  its  heart,  and  the  heart  develops  to  fit  the  child.  Only 
in  this  way  can  T  explain  the  facts  suggested  by  this  paper.  The  earlier 
in  life  the  damage  to  the  heart,  the  longer  is  the  period  of  growth  during 
which  this  adaptation  can  occur. 

Inferences  as  to  the  Treatment  of  Cardiac  Disease  of  Rheumatic 
Origin. — The  outcome  of  the  patients  discharged  from  the  hospital  is 
suggestive  as  regards  treatment.  Treatment  in  the  chronic  endocarditis 
of  childhood  resolves  itself  largely  into  the  question  of  prophylaxis.  If 
the  sole  danger  to  be  apprehended  were  the  rupture  of  compensation  by 
overstrain,  prophylaxis  would  consist  simply  in  the  guarding  of  children 
with  damaged  heart  valves  from  overexertion.  But  we  have  seen  that 
the  chief  danger  lies  in  the  liability  to  a  recun-ent  attack  of  the  infection. 
AVe  know  so  little  of  the  exact  nature  of  the  infecting  organism  in 
rheumatic  fever,  and  of  its  channels  of  invasion,  that  we  can  accomplish 
comparatively  little  in  preventing  recurrent  attacks,  beside  the  most 
general  hygiene  measure?.  The  evidence  in  favor  of  the  tonsil  as  a  fre- 
quent route  of  invasion  is  so  gi'eat,  that,  in  view  of  the  fatality  of  the 
disease,  I  believe  we  are  justified  in  advocating  the  removal  of  the  tonsils 
in  every  patient  who  has  had  one  attack.  If  a  patient  who,  in  addition  to 
having  had  an  attack  of  rheumatic  fever,  is  subject  to  tonsillitis,  removal 
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of  the  tonsils  is  positively  indicated.  The  frequency  and  severity  of 
rheumatic  fever  appears  to  vary  somewhat  with  climate  and  locality. 
Whenever  it  is  possible,  I  believe  we  should  lessen  the  chances  of  rein- 
fection by  removing  the  patients  to  a  place  where  rheumatic  fever  is 
uncommon. 

The  most  important  question  is  how  far  we  should  go  in  guarding 
against  the  breaking  down  of  cardiac  compensation  by  overstrain  and 
overexertion.  That  children  are  liable  to  danger  from  this  cause  is  a 
fact,  as  shown  by  the  thirty-one  patients  in  this  series  who  died  from 
chronic  endocarditis  while  still  within  the  limit  of  childhood.  That  we 
should  endeavor  to  guard  against  dangerous  overstrain  goes  without 
question.  But  it  is  questionable  how  far  our  efforts  should  reach  in 
limiting  the  normal  activities  of  the  child.  We  must  consider  the 
question  of  lessening  the  disability  in  adult  life,  when  the  heart  must  be 
able  successfully  to  cope  with  the  strain  of  a  normal  active  life.  If  such 
abiiitv  is  due  to  a  gradual  adaptation  between  the  child  and  the  heart, 
it  is  very  probable  that  too  much  limitation  of  the  activities  of  childhood 
will  prevent  this  adaptation  from  taking  place,  and  will  leave  the  child 
unfitted  to  encounter  the  demands  of  active  adult  life. 

Most  of  the  parents  of  the  patients  in  my  series  were  given  strict 
directions  as  to  the  guarding  of  their  children  from  overstrain,  and  as 
to  the  limiting  of  their  activities.  Some  of  them  followed  these  direc- 
tions, while  the  majority  disregarded  them  entirely.  Singularly  enough, 
of  those  who  obeyed  these  directions  at  all,  the  majority  obeyed  them 
with  exaga-eration,  limiting  the  activities  of  the  children  to  an  extreme 
degree.  The  relation  of  the  limitation  of  activity  to  the  mortality  from 
chronic  endocarditis  is  shown  in  Table  14. 

TABLE    14.— Relation    of    Treatment   to   Moktality 

Carefully  Normal 

Guarded  Activity 

Died,  37    H  ^t 

Lived,  88 20  68 

The  proportion  of  children  who  lead  a  life  of  normal  activity  during 
childhood  is  greater  in  those  who  lived  than  in  those  who  died.  It  does 
not  seem  from  this  series  at  least  as  if  the  guarding  of  children  from 
overexertion  had  any  notable  effect  on  the  mortality.  Moreover,  when 
the  cases  are  analyzed  as  to  the  relation  between  limitation  of  activity 
and  subsequent  disability,  it  appears  that  in  general  those  children  did 
better  in  whom  the  normal  activities  of  childhood  were  not  limited  at  all. 

I  do  not  mean  that  we  should  let  our  cardiac  patients  engage  in  all 
normal  activities  without  limit,  or  without  supervision.  I  simply  wish 
to  point  out  the  possibility  of  going  too  far  toward  the  other  extreme.  I 
believe  we  should  avoid  putting  our  cardiac  patients  under  a  glass  case. 
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for  even  normal  activity  is  preferable  to  extreme  limitation  of  activity. 
"We  should  remember  the  other  aspect  of  the  question,  that  of  the  gradual 
adaptation  of  the  child  to  the  damaged  heart,  which  takes  place  during 
the  previous  period  of  growth.  We  must  do  all  in  our  power  to  favor  this 
process,  and  this  can  only  be  done  by  allowing  the  heart  to  accustom  itself 
to  increasing  demands  on  its  power  during  this  period.  Nothing  can  be 
more  important  than  the  proper  management  of  these  cases,  for  I  believe 
that  the  future  of  the  child  is  largely  dependent  on  it.  The  most 
thorough  supervision  is  essential.  Beginning  at  an  early  period  after 
the  disappearance  of  symptoms,  with  passive  motion  against  increasing 
resistance,  we  should  constantly  increase  the  amount  of  activity  allowed, 
by  regulated  exercises,  so  long  as  we  can  keep  within  the  danger  limit, 
of  which  the  warning  signs  are  extreme  rapidity  of  cardiac  action,  or 
slight  dyspnea.  But  we  should  not  stop  when  a  moderate  amount  of 
activity  can  be  indulged  in  without  symptoms.  "We  should  continue  to 
increase  the  amount  of  activity  allowed,  and  if  finally  these  children  can 
indulge  in  all  the  activities  of  childhood  without  symptoms,  I  believe  we 
should  not  hesitate  to  remove  all  limitations.  Their  chief  danger  during 
childhood  lies  in  reinfection,  not  in  overexertion,  and  the  more  they  learn 
to  do  in  childhood,  the  better  are  their  prospects  for  a  normal,  active, 
useful  adult  life. 

COXGENITAL  CARDIAC  DISEASE 

The  cases  of  congenital  cardiac  disease  in  this  series  are  too  few  to 
permit  the  drawing  of  conclusions  of  any  great  value.  There  were 
twenty-one  cases. 

Opeti  Ductus  Arteriosus. — Fifteen  cases  were  diagnosed  as  open 
ductus  arteriosus.  The  patients  had  a  murmur,  but  no  enlargement  of 
the  cardiac  dulness.  Two  of  them  had  slight  cyanosis  but  no  thrill,  and 
two  had  a  palpable  thrill  but  no  cyanosis. 

The  final  result  in  these  cases  was  as  follows:  Two  died,  four  were 
lost  sight  of  and  nine  recovered.  The  two  patients  who  died,  were  those 
having  slight  C3^anosis,  and  who  died  in  infancy.  In  one  the  diagnosis 
was  confirmed  at  autopsy.  Both  of  the  cases  in  which  there  was  a 
palpable  thrill  recovered,  with  disappearance  of  the  thrill.  In  all  of  the 
nine  cases  of  recovery,  and  in  two  of  the  patients  lost  sight  of,  the 
murmur  eventually  disappeared,  but  I  am  unable  to  state  the  exact  time 
of  its  disappearance.  The  nine  patients  are  now  apparently  well,  and 
are  between  10  and  16  years  of  age. 

Pulmonary  Stenosis. — Five  eases  were  diagnosed  as  pulmonary  sten- 
osis. The  patients  had  a  murmur,  cyanosis,  palpable  systolic  thrill  and 
enlargement  of  the  area  of  cardiac  dulness.  Of  these  cases,  four  patients 
died  before  they  were  2  years  old,  and  one  recovered.  This  patient  is 
still  very  cyanotic,  with  the  same  signs  and  clubbed  finger  tips. 
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Deficient  Ventricular  Septum. — In  one  case  this  diagnosis  was  made. 
There  was  a  murmur,  enlargement  of  the  cardiac  dulness,  no  cyanosis 
and  no  thrill.  This  patient,  seen  at  8  months,  lived  a  year,  and  was  then 
lost  sight  of. 

It  would  seem  that  open  ductus  arteriosus  is  a  comparatively  favorable 
lesion.  The  most  interesting  feature  is  the  disappearance  of  the  murmur 
in  the  patients  who  recovered.  As  open  ductus  arteriosus  is  due  to  a 
failure  of  the  closing  of  the  ductus  by  normal  obliterating  endarteritis, 
I  believe  the  disappearance  of  the  murmur  suggests  that  the  closure  is 
simply  delayed,  and  may  normally  occur  later.  In  these  cases,  without 
thrill,  cyanosis,  or  enlargement,  I  believe  that  as  far  as  the  cardiac  lesion 
is  concerned,  a  most  favorable  prognosis  should  be  given. 

ENDOCARDITIS   OF   OTHER   ORIGIN   THAN    RHEUMATIC    FEVER 

Beside  the  congenital  cases,  there  were  only  nineteen  cases  of  endo- 
carditis in  the  series  which  could  not  be  connected  with  the  rheumatic 
fever  infection.  Of  these,  ten  cases  were  of  unknown  origin.  Eheumatic 
fever  could  not  be  excluded,  but  no  connection  with  this  infection  was 
found  either  in  their  past  or  subsequent  history.  Of  these  cases,  four 
patients  were  lost  sight  of,  three  entered  adult  life  with  signs  of  mitral 
insufficiency,  but  no  disability,  and  in  the  remaining  three  the  murmur 
disappeared  and  they  are  well. 

Of  the  nine  remaining  patients,  two  were  fatal  cases  of  purulent 
pericarditis  following  pneumonia,  and  two  were  fatal  cases  of  malignant 
endocarditis  following  an  alveolar  abscess  and  mastoiditis,  respectively. 
In  the  other  five  cases  the  cardiac  lesion  was  attributed  to  scarlet  fever. 
Two  of  the  patients  were  lost  sight  of  and  three  have  no  disability.  In 
one  of  these  the  murmur  has  disappeared. 

CONCLUSIONS 

1.  Eheumatic  fever  is  very  much  the  commonest  cause  of  cardiac 
disease  in  childhood. 

2.  Cases  with  acute  rheumatic  infection  localized  in  the  heart  are 
much  commoner  than  cases  suffering  from  chronic  endocarditis. 

3.  Cardiac  symptoms  are  due  to  two  causes:  first,  acute  infection 
localized  in  the  heart;  second,  broken  cardiac  compensation.  Of  these 
two  causes  the  first  is  the  commoner. 

4.  The  liability  of  children  to  recurrent  attacks  of  acute  rheumatic 
infection,  in  any  of  which  the  heart  may  be  involved,  is  very  great. 

5.  The  immediate  mortality  of  rheumatic  cardiac  disease  is  about 
20  per  cent. 

6.  The  subsequent  mortality  of  patients  with  endocarditis  of  rheu- 
matic origin,  followed  for  at  least  ten  years  in  about  50  per  cent. 
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7.  The  final  mortality  of  rheumatic  fever  followed  for  at  least  ten 
years  is  60  per  cent. 

8.  The  mortality  is  seen  chiefly  during  childhood.  The  mortality 
after  young  adult  life  is  reached  falls  to  only  7  per  cent. 

9.  The  cause  of  death  is  heart  failure.  The  cause  of  the  heart  failure 
may  be  either  acute  cardiac  infection  or  broken  compensation.  In  child- 
hood the  former  cause  is  far  the  more  common.  After  adult  life  is 
reached  the  latter  cause  is  more  common. 

10.  The  particular  valvular  lesion  present  has  little  or  no  relation 
either  to  the  mortality  or  the  amount  of  disability  in  adult  life;  except 
that  aortic  disease  appears  to  be  a  particularly  fatal  lesion  in  childhood. 

11.  The  causes  of  the  great  mortality  of  rheumatic  fever  in  children 
are,  first,  their  greater  liability  to  this  infection;  second,  their  greater 
liability  to  recurrent  attacks;  third,  their  greater  liability  to  cardiac 
involvement. 

12.  Patients  who  escape  the  dangers  of  childhood,  and  who  enter 
adult  life,  are  apt  to  show  a  remarkable  freedom  from  disability.  The 
majority  of  such  patients  can  lead  normal  active  lives. 

13.  The  probable  cause  of  this  freedom  from  disability  lies  in  the 
fact  that  the  cardiac  damage  occurs  during  the  period  of  growth,  and 
during  this  period  a  particularly  perfect  adaptation  can  take  place 
between  the  heart  and  the  patient,  which  enables  the  heart  to  meet  the 
demands  made  on  it.  This  adaptation  is  more  perfect  than  can  be 
attained  in  the  adult. 

14.  The  earlier  in  life  the  cardiac  lesion  is  acquired,  the  better  is  apt 
to  be  the  result  in  adult  life,  as  concerns  ability  to  lead  an  active,  normal 
existence;  provided  that  the  patient  escapes  the  dangers  of  childhood. 

15.  Treatment  should  be  directed  toward  favoring  the  adaptation  of 
child  and  heart.  "While  guarding  against  overstrain,  we  must  avoid  too 
great  limiting  of  the  normal  activities  of  childhood. 

16.  In  congenital  cardiac  disease,  open  ductus  arteriosus  is  a  favor- 
able lesion. 

1781  Marlboro  Street. 
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The  pyelitis  of  infancy,  which  is  a  fairly  common  disease,  is  generally 
understood  by  pediatricians,  as  expressed  in  their  writings,  as  a  disease 
characterized  by  an  active,  remitting  temperature,  and  which  is  treated 
most  successfully  by  the  use  of  alkalies,  while  some  cases  may  be  cured 
by  hexamethylenamin  in  doses  of  1/2  to  2  grains  three  times  a  day,  or 
every  three  hours. 

Eecent  experiences  have  led  me  to  believe  that  such  statements  should 
be  materially  modified.  We  should  rather  say  that  the  pyelitis  of  infancy 
is  a  disease  which  is  usually  characterized  by  a  high  remitting  tempera- 
ture, but  may  give  rise  to  no  temperature,  and  that  while  some  patients 
may  be  cured  safely  by  neutralization  of  the  urine  with  alkalies  and 
others  by  doses  of  hexamethylenamin  such  as  those  named,  that  the  most 
efficient  treatment  in  difficult  cases  is  by  the  use  of  very  large  doses  of 
hexamethylenamin  aided  by  vaccines,  either  commercial  or  autogenous. 
In  confirmation  of  this  statement  I  wish  to  present  briefly  three  cases  of 
pyelitis  which  I  have  recently  had  under  observation. 

CASE  REPORTS 
CASE  1  —  \  healthy  female  child,  1  year  old.  One  month  after  a  vaccination, 
which  took  well,  and  when  it  was  practically  healed  the  child  suddenly  had  a 
temperature  of  104  F.  and  examination  of  the  urine  showed  a  pyelitis  Alkaline 
treatment  Avas  prescribed  and  in  four  days  the  urine  had  cleared  and  the  child 
had  a  normal  temperature.  Nine  days  later,  however,  the  temperature  again 
arose  and  the  alkaline  treatment  was  prescribed,  but  after  three  days,  the  tem- 
perature havinjr  gradually  risen  to  105.6  F.,  the  alkaline  treatment  was  stopped 
and  hexamethvlenamin  was  given  in  doses  of  1  grain  every  four  hours.  (Chart  1.) 
This  was  changed  two  days  later  to  1  grain  every  three  hours  and  again  in  two 
davs  to  1  grain  everv  two  hours,  and  finally  to  1  grain  every  hour,  without  any 
evident  effect  on  the  svmptoms.  The  hexamethylenamin  was  then  stopped,  it 
beincr  considered  unsafe^to  continue  this  dose  for  many  days.  Potassiuni  citrate 
in  doses  of  5  grains  everv  three  hours  was  again  ordered  and  it  neutralized  the 
urine  but  under  this  treatment  the  temperature  began  to  rise  again.  At  this 
time  a  blood  examination  showed  22,000  white  corpuscles,  56  per  cent,  poly- 
nuclears,  3,800,000  red  cells  and  no  malarial  organisms.  The  urine  dra\vn  by  a 
catheter  showed  colon  bacilli  as  well  as  a  few  colonies  of  streptococci.  Thirty 
millions  of  commercial  colon  vaccines  were  then  administered.  Administration 
of  the  vaccine  was  followed  in  two  days  by  a  normal  temperature,  which,  how- 
ever,  quickly  reacted  up,   on  the  fourth   day   having  reached  nearly    102   F..   so 

•Submitted  for  publication  May  15,  1013. 


118 


AMERICAN    JOURNAL    OF    DISEASES     OF     CHILDREN 


that  on  the  fifth  day  a  second  dose  of  50,000,000  colon  vaccines  was  administered, 
followed  immediately  by  a  normal  temperature. 

The  child  was  then  put  on  benzoate  sodium  with  hexamethylenamin,  12 
grains  of  each  during  the  day.  The  following  day  this  was  increased  to  15  grains 
and  the  day  after  to  24  grains.  On  this  day,  however,  the  temperature  again 
arose  to  101.5  F.  On  the  twentieth  day  of  the  disease  the  child's  weight  was 
21^4  pounds,  showing  a  gain  of  2^/4  pounds  during  the  preceding  four  weeks. 
The  child  began  to  gain  weight  as  soon  as  the  temperature  was  reduced  by  the 
vaccines.  The  following  day,  tho  temperature  having  risen  to  101.4  F.,  40,000,000 
bacteria  were  again  administered  with  a  prompt  reduction  in  the  temperature. 
The  urine  continued  to  show  many  leukocytes  and  bacteria.  Twenty-four  grains 
of  hexamethylenamin  daily  was  continued  until  the  twenty-seventh  day  of  the 
disease  when  the  following  report  on  the  urine  was  received  from  Dr.  F,  C.  Wood : 
"The  only  Gram-negative  bacillus  which  was  found  was  not  the  colon,  as  it  did 
not  ferment  sugar.  There  were  ordinary  staphylococci  in  small  numbers.  The 
specific  gravity  was  1.010.  It  showed  no  albumin  or  diacetic  acid,  but  many 
leukocytes  and  bacteria." 

All  medication  was  now  stopped.  Six  days  later,  the  temperature  having 
again  arisen  to  102.2  F.,  30,000,000  of  the  same  vaccines  were  administered.    No 


Chart  1. —  (Case  1)   Temperature  curve  in  an  infant  with  pyelitis.     X  =  millions    of    vaccine. 


further  medication  was  attempted  until  the  forty-second  day  when  it  was 
decided  to  try  the  effect  of  very  large  doses  of  hexamethylenamin  for  short 
periods.  Twenty-five  grains  daily  without  sodium  benzoate  were  then  given 
for  four  days  Avith  a  marked  diminution  in  the  number  of  leukocytes  and  bac- 
teria present.  On  the  fifth  day  this  was  run  up  to  30  grains  and  on  the  sixth 
day  to  35  grains,  with  still  a  diminution  in  the  bacteria  and  leukocytes,  but 
without  obtaining  a  sterile  urine  and  without  any  evidence  of  irritation  of  the 
kidneys.  There  was  no  albumin  in  the  urine,  and  no  diacetic  acid.  On  the  fifty- 
fourth  day  of  the  disease,  after  a  week  without  treatment,  40  grains  of 
hexamethylenamin  were  administered  with  an  improvement  in  the  urinary  con- 
dition, and  on  the  following  day  40  grains  and  the  third  day  45  grains,  at  which 
time  the  urine  was  found  to  be  sterile.  Treatment  was  then  stopped  and  no 
recurrence  of  the  urinary  infection  has  occurred  during  the  year  that  has  passed. 

These  large  doses  of  hexamethylenamin  neither  caused  any  evidence 
of  disturbance  of  the  kidneys  nor  any  interference  in  the  well-being  of 
the  child,.    As  soon  as  the  fever  was  controlled  by  the  vaccines  the  child 
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gained   in   weight   and  really  seemed  better  when  on  large   doses   of 
hexamethylenamin  than  at  any  other  time. 

Case  2. — It  is  interesting  to  note  the  long  period  of  lack  of  fever  and  con- 
stitutional symptoms,  but  with  a  continuation  of  the  pyelitis  as  evidenced  by 
pus  and  bacteria  in  the  urine  after  the  administration  of  vaccines,  especially  in 
connection  with  the  next  case  of  which  I  wish  to  speak  in  which  a  similar  infec- 
tion of  the  urinary  tract  with  colon  bacilli  occurred  in  a  child  9  months  old, 
who  seemed  apparently  well  at  the  time  the  urinary  infection  was  found.  This 
child  had  been  under  my  care  since  birth  and  had  never  had  a  febrile  disturbance. 

Dec.  21,  1912,  I  found  that  the  urine  of  this  apparently  healthy  child  was 
moderately  acid,  had  a  specific  gravity  of  1.015,  contained  a  faint  trace  of 
albumin,  a  moderate  amount  of  acetone,  a  faint  trace  of  phenol,  clumps  of  pus 
and  many  bacteria,  some  in  chains.  The  child  was  put  on  potassium  citrate, 
5  grains  every  three  hours.  A  specimen  taken  by  catheter  showed  a  pure 
culture  of  colon  bacilli. 

After  five  days  of  this  alkaline  treatment,  there  being  no  improvement  in  the 
condition  of  the  urine,  %  grain  of  hexamethylenamin  was  ordered  to  be  given 
every  three  hours,  so  that  the  child  got  three  grains  that  day,  on  the  twenty- 
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seventh  5  grains,  on  the  twenty-eighth  10  grains,  on  the  twenty-ninth  12  grains, 
on  the  thirtieth  15  grains,  and  18  grains  on  the  thirty-first.  During  this  time 
the  urine  continued  to  contain  leukocytes  and  bacteria,  the  leukocytes  varying 
in  number  from  12  to  50  in  a  D  field.  On  January  1,  20  grains  of  hexameth- 
ylenamin were  administered,  on  the  second  25  grains,  and  on  the  third  30 
grains.  This  dose  was  continued  until  the  sixth  of  January,  when  the  urine 
still  continued  to  be  contaminated.  The  hexamethylenamin  was  stopped  and 
potassium  citrate  was  again  administered.  The  contamination  of  the  urine 
continued  under  this  treatment,  although  several  times  the  urine  appeared  almost 
free  from  contamination,  and  on  this  account  the  alkaline  treatment  was  con- 
tinued longer  than  it  otherwise  would  have  been.  On  January  27  four  doses  of 
7  grain  each,  or  28  grains  of  hexamethylenamin  were  given,  and  on  the  twenty- 
eighth  35  grains,  on  the  twenty-ninth  35  grains.  On  the  thirtieth  macules 
appeared  on  the  body,  especially  adjacent  to  the  upper  part  of  the  diaper,  and 
the  child  had  a  temperature  of  101  F.  the  night  before.  She  was  not  taking 
her  bottles  very  well  and  had  lost  %  pound  in  four  days  and  the  hexameth- 
ylenamin was  stopped. 
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With  these  large  doses  of  hexamethylenamin  the  urine  rapidly  cleared  and 
the  day  after  it  was  stopped  a  specimen  of  urine  was  found  to  be  sterile  and  no 
contamination  of  the  urine  has  since  occurred. 

This  case,  then,  of  colon  pyelitis  without  temperature  in  an  18-pound  baby 
was  cured  by  35  grains  of  hexamethylenamin  a  day  for  three  days  without  any 
evidence  of  irritation  of  the  kidney  or  marked  interference  of  the  general  health. 
Whether  the  macules  on  the  body,  the  loss  of  half  a  pound  in  weight,  and  the 
slight  rise  in  temperature  were  due  to  the  hexamethylenamin  I  am  unable  to  say. 

No  vaccines  were  used  in  this  case  as  vaccines  appear  to  control  the  consti- 
tutional sj'mptoms  and  to  have  little  or  no  control  over  the  inflammation. 

Case  3. — A  third  case  was  recently  seen  by  me  in  consultation  with  Dr. 
Thomas  F.  Lancer.  A  female  child,  6  months  old,  had  been  sick  six  days.  On 
the  day  preceding  the  one  when  I  saw  the  child  the  temperature  had  reached  106 
(Chart  2).  There  was  a  pause  at  the  end  of  inspiration  and  an  expiratory 
grunt,  and  the  movements  from  the  bowels  contained  some  mucus. 
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Chart  2. —  (Case  3)  Temperature  curve  in  an  infant  with  pyelitis.  X  =  mil 
lions  of  vaccine.  Arabic  numerals  =:  grains  of  hexamethylenamin.  Roman 
numerals  =  grains  of  citrate  of  potash. 


By  a  system  of  exclusion  a  probable  diagnosis  of  pyelitis  was  made,  and  the 
child  was  put  on  potassium  citrate.  An  examination  of  the  urine  showed  a  colon 
pyelitis.  After  three  days  on  potassium  citrate,  although  the  temperature  had 
been  lower,  the  child  looked  much  worse  and  the  temperature  arose  again  to 
106  F.  Thirty  million  colon  bacilli  were  then  administered  and  6  grains  of 
hexamethylenamin  were  given  on  this  day.  Xo  immediate  marked  decline  in  tem- 
perature followed  the  administration  of  vaccines.  The  following  day  12  grains 
of  hexamethylenamin  were  given,  on  the  eleventh  day  1.5  grains,  on  the  twelfth 
day  25  grains,  and  on  the  thirteenth  day  the  temperature  was  normal  and  the 
urine  was  sterile. 

Xo  disturbance  of  the  child's  health  was  caused  by  the  large  doses  of 
hexamethylenamin,  25  grains  a  day  in  a  6-months'  baby. '  The  urine  never  con- 
tained more  than  a  faint  trace  of  albumin. 
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CONCLUSIONS 

Pyelitis  in  infancy,  due  to  the  invasion  of  the  pelvis  of  the  kidney 
with  colon  bacteria  resulting  in  a  purulent  inflammation,  can  apparently 
occur  with  no  perceptible  rise  of  temperature  at  any  time.  These  cases 
should  be  treated  and  cured  by  the  means  ordinarily  used  in  pyelitis. 

The  alkaline  treatment  of  pyelitis,  while  it  is  safe  and  will  control 
many  cases,  is  markedly  less  efficient  than  other  methods  of  treatment. 

Vaccines,  either  autogenous  or  commercial,  are  useful  in  controlling 
the  constitutional  symptoms  of  pyelitis. 

Hexamethylenamin,  while  sometimes  effective  in  doses  of  from  Y^  to 
2  grains  several  times  a  day,  will  not  in  these  doses  cure  certain  cases 
which  may  be  controlled  by  very  large  doses. 

Hexamethylenamin  should  always  be  administered  in  small  doses 
first,  but  the  dose  should  be  rapidly  run  up,  the  child  and  its  urine  being 
carefully  watched  for  symptoms  of  irritation  of  the  kidneys. 

Large  doses  of  hexamethylenamin  should  not  usually  be  continued 
for  more  than  a  week  at  a  time,  and  then  after  several  days  without  any 
treatment  or  with  alkaline  treatment  it  should  be  started  at  the  maximum 
dose  given  before  and  the  amount  increased  daily  until  an  influence  on 
the  urine  is  obtained.  Doses  of  25  grains  daily  in  a  child  of  6  months, 
and  from  35  to  45  grains  a  day  in  a  child  from  9  to  12  months  may  be 
safely  given  in  this  way  to  some  infante. 
211  West  Fifty-seventh  Street. 


ANALYSIS  OF  ONE  THOUSAND  OASES  OF  EPIDEMIC 

MEASLES  * 

C.     V.     CRASTER,     M.D.,     D.P.H. 

HEALTH     officer's     DEPABTMENT,    BOSEBANK,     N.     Y. 

Measles  may  be  said  to  be  nearly  endemic  in  communities  of  children 
by  reason  of  the  regularity  of  its  appearance  at  certain  seasons  of  the 
year,  and  its  peculiar  partiality  for  definite  age  periods.  Amongst  the 
diseases  of  childhood  it  is  conspicuous  at  times  for  its  great  mortality 
where  associated  with  conditions  of  poverty  and  overcrowding.  The 
small,  spasmodic  outbreaks  which  occur  amongst  an  urban  population 
may  be  said  to  be  cyclical,  and  depending  on  the  arrival  of  a  number  of 
children  at  the  susceptible  age  period.  These  localized  epidemics  are  not 
in  themselves  of  importance  from  the  point  of  severity  or  complication; 
the  attack  is  generally  mild  and  the  healthy  child  does  not  suffer  from 
complications  or  resulting  ill  effects.  The  seasonal  outbreak  of  measles 
of  a  low  type  of  virulence  is  a  different  disease  from  that  witnessed  at 
times  in  the  fulminating  epidemics.  In  these  the  manifestation  is  of  a 
wide  and  rapidly  spreading  nature,  and  its  potentialities  for  immediate 
and  remote  physical  mischief  to  the  child,  are  much  increased.  The 
infecting  agent  seems  to  become  aggravated  as  the  cases  increase  in 
number,  complications  become  constant  and  severe,  instead  of  occasional 
and  mild,  and  the  tendency  to  serious  sequelae  is  much  enhanced.  The 
mortality  at  these  times  is  sometimes  very  high,  particularly  in  institu- 
tions for  children  (15  to  35  per  cent.,  Holt) ;  on  the  other  hand,  a  lower 
rate  pertains  in  homes  where  the  necessity  for  keeping  a  number  of 
children  of  susceptible  age  in  close  association  does  not  exist  (4  to  6  per 
cent..  Holt). 

During  the  years  1910  and  1911  outbreaks  of  measles  of  an  excep- 
tional nature  occurred  amongst  the  emigrant  children  arriving  in  the 
port  of  New  York.  It  was  believed  that  an  account  of  these  cases  would 
be  of  interest  as  possessing  certain  unusual  features  of  their  own,  as  well 
as  from  the  large  number  under  observation  at  the  Hoffman  Island 
Isolation  Hospital  during  that  period. 

For  the  proper  appreciation  of  the  factors  underlying  the  occurrence 
among  a  certain  class  of  an  epidemic  disease  of  exceptional  severity, 
there  should  be  first  considered  the  physical  condition  of  the  individual, 
including  also  the  nature  of  his  environment,  before  and  at  the  time  of 
attack;  the  number  of  cases  among  a  susceptible  community  and  the 


*  Submitted  for  publication  April  25,  1913. 
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severity  of  the  symptoms  move  in  a  kind  of  arithmetical  progression 
with  the  sum  of  the  conditions  that  produce  ill  health.  That  this  is  a 
truism  is  well  borne  out  by  experiences  of  war  and  disaster.  In  the  great 
stream  of  emigration  that  sets  in  toward  the  United  States  at  certain 
seasons  of  the  year,  the  emigrant  child  is  borne  along,  always  a  helpless 
victim  of  the  flow  of  world  populations.  If  we  inquire  into  the  circum- 
stances of  this  child  emigration  we  will  find  that  after  being  taken  from 
the  home  village,  the  discomforts  of  a  long  railway  journey  (at  minimum 
rates)  constitute  only  the  beginning  of  a  long  period  of  hardship  before 
sailing.  Frequently  there  is  a  detention  in  observation  camps  for  many 
weeks,  in  an  environment  far  from  resembling  the  home  life,  and  a 
•certain  exposure  to  every  form  of  infectious  disease. 

Although  the  law  requires  that  none  but  healthy  children  of  emigrants 
be  allowed  to  embark  with  their  parents,  even  the  healthiest  children 
cannot  readily  adapt  themselves  to  the  changed  conditions  of  life  on 
board  ships.  To  meet  this  new  experience,  the  emigrant  child  after  weeks 
of  privation  has  little  or  no  store  of  resistance  to  draw  on  for  any 
emergency.  The  proper  amount  of  fresh  air  and  exercise,  so  necessary 
to  young  people  who  have  lived  in  the  open,  cannot  always  be  obtained  in 
stormy  weather  at  sea,  and  this  is  a  very  frequent  occurrence  in  the 
North  Atlantic  during  the  two  or  more  weeks  voyage  from  the  Medi- 
terranean ports.  The  parents  themselves  are  often  so  prostrated  with 
seasickness  that  they  are  unable  to  care  properly  for  the  children.  The 
unavoidable  crowding  in  confined  spaces  and  the  concurrent  weakness 
resulting  from  seasickness  all  tend  to  render  the  emigrant  child  par- 
ticularly susceptible  to  infectious  disease.  It  is  among  material  of  this 
nature  that  quarantine  experience  shows  the  epidemic  disease  of  child- 
hood assumes  a  gravity  little  known  in  communities  ashore.  The  follow- 
ing tables  and  figures  presented  here  are  taken  from  the  records  of  a 
thousand  cases  of  epidemic  measles  occurring  among  emigrant  children 
treated  at  Hoffman  Island  Isolation  Hospital  during  nine  months  of 
1910-1911. 

SEASONAL   INCIDENCE 

Eeference  to  Table  1  will  show  that  most  of  the  cases  occurred  in 
December  and  April,  May  and  June.  The  annual  summer  and  winter 
maxima  are  well  accentuated,  the  number  being  186  for  June  and  145 
for  December,  respectively.  Nearly  half  the  total  number  occurred  in 
the  three  months  April,  May  and  June. 

SEX  INCIDENCE 

The  sexes  were  very  evenly  balanced,  the  numbers  being  490  male, 
510  female. 


124 


AMERICAN    JOVRNAL     OF    DISEASES     OF     CHILDREN 


AGE  INCIDENCE 

The  age  incidence  of  attack  varies  somewhat  from  that  usually 
recorded  in  measles.  The  greater  number  appears  in  the  three-year  age 
period,  195  (Tables  3  and  4) ;  the  two-year  period  ranking  next  with 
166,  and  the  under-one-year  period  third  with  140.  The  number  of 
cases  under  one  year  is  unusually  high.  Three  years  and  under  con- 
tribute 603  cases  (60.3  per  cent.) ;  over  ten  years  the  number  is  48;  over 
twenty  years,  10. 


Uu.     f>-  ^^     "'"*'    •^•^  )v^   1>-«.  i«**^    i-^-*  V    oci-     U-        1 

K 

'■/'' 

/ 

\ 

ItC 

\ 

[. 

\ 

Q, 

-  •  — • 

- 

• 

V 

J 

1 

/•'■ 

<-! 

I 

itC. 

• 

\ 

f 

1 

\ 

r 

, 

^  \ 

i> 

'n 

' 

\ 

n 

\ 

1 

\ 

■•' 

'•-, 

.\ 

#, 

--« 

i^' 

y 

1 

^•. 

-  • 

Chart  1. — Monthly  curves  of  cases  and  incidence  of  complications  and  deaths 
in  1,000  cases  of  measles. 

THE    COMPLICATIONS 

The  index  of  the  severity  of  a  measles  outbreak  depends  on  the 
number  and  character  of  the  complications,  and  it  is  to  these  alone  that 
the  high  mortality  at  times  is  due.  The  disease  being  essentially  one 
whose  outward  manifestation  is  a  catarrh  of  the  mucous  air  passages,  it 
is  by  the  various  continuation  of  these  into  special  parts  that  the  com- 
plications arise.  In  this  epidemic  the  outstanding  feature  was  the  occur- 
rence of  purulent  otitis  media  in  495  cases,  of  which  353  were  affected  in. 
both  ears.  To  place  the  occurrence  of  the  otitis  under  the  various  age 
periods  we  found  that,  one  year  and  under,  42.9  per  cent,  of  the  cases 
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TABLE    1. — Number    of    Cases,    Complications    and    Mortality,    Arranged 
According  to  Months,  in  1,000  Cases  of  Measles 


Month 


^ 


Month 


U 


January    107  78 

February    97  68 

March     75  44 

April  147  84 

May    148  105 

June    18G  113 


27  July 51 

21  August    44 

12  September 

14  November 

28  October 

18  December    145 


32 
26 


114 


10 
6 
3 


26 


TABLE  2. — Percentage  of  Complications  and  Deaths  ix  Each  Month 


Month 


December 
January 
February 
March    . .  . 
April   ..  .  . 


Si    CD 

if  '^ 

*i  s 

^   es 

Month 

05 

a  c^ 

s  s 

u  o 

(C 

u  o 

U 

P-I 

^° 

.^ 

(S^ 

145 

78.6 

17.9 

May   

.      148 

70.9 

18.9 

107 

72.8 

25.2 

June    

.      186 

60.7 

9.6 

97 

70.1 

21.6 

July    

.        51 

62.7 

19.9 

75 

58.6 

16.0 

August    

44 

59.0 

13.0 

147 

57.1 

9.5 

The  above  table  shows  graphically  the  number  of  measles  cases  in  each  month 
with  the  percentage  of  complications  and  fatal  cases.  Greatest  percentage  of 
complications  occurred  in  the  four  months  of  December,  January,  February  and 
May.  June  with  the  greatest  number  of  cases  had  a  small  complication  inci- 
dence and  the  smallest  case  mortality  of  all  the  months  but  April.  The  months 
of  January  and  February  show  the  highest  case  mortality,  25.2  and  21.6 
per  cent.,  respectively. 


TABLE  3. — Number  of  Cases,  Complications  and  Mortality  in  1,000  Cases 
OF  Measles  Arranged  According  to  Age 


Age 


Age 


Under  1  year..  .  140 

1  year  ." 102 

2  years  166 

3  years  195 

4  years  122 

.5  vears  70 


101 

43 

6   years    .  . 

54 

33 

8 

83 

36 

7    years    .  . 

..        42 

32 

0 

111 

37 

8   years    .  . 

32 

18 

1 

127 

24 

9    years    .  . 

20 

9 

0 

77 

10 

10   vears    .  . 

9 

3 

0 

42 

6 

Over    1 0    vea 

rs.        48 

29 

9 
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TABLE  4. — Pebcentage  of  Complications  and  Deaths  at  Each  Age  Period 


Age  Period  "S'S.eJ  fe  cchC 


o  o 

a;'-C 

0     02 

«l 

-;i2  rt 

0)    5: 

a;  Q 

t-  0 

^    u_ 

— ( 

i"  0 

72.1 

30 

6 

years  , 

81.3 

34.3 

7 

years  , 

66.8 

22.2 

8 

Tears 

65.1 

12.3 

9 

vears  , 

63.1 

8.1 

10  rears 

93=1 


Under   1  year ..  .      140         72.1         30       6  years  54         61.1         14.8 

1  year    102 

2  years    166         66.8         22.2    8    years    32         56.2  3.1 

3  years  195 

4  years  122 

5  years  70         60.O          8.5    Over  10  years  ..       48         60.4           4.1 

The  abore  table  shows  the  number  of  cases  occurring  in  each  age  period 
with  the  percentage  of  complications  and  deaths.  The  one-year  period  shows 
the  greatest  incidence  of  complication  and  deaths.  The  first  three  age  periods 
show  more  than  twice  the  number  of  fatal  cases  of  all  the  other  age  periods 
combined. 

TABLE  5.— Causes   of   Death    ix   Age   Pebiods 
Disease  c  Years 


7       8       9     10 


Bronchopneumonia    ...      10       3       6       3       3 1       26 

Bronchopneumonia  and 

otitis  media   1       1       7       4       1       1       2      17 

Bronchopneumonia  and 

diphtheria   9       4       6       2       3       1       3      28 

B  r  0  n  c  hopneumonia. 

diphtheria  and  otitis 

media     4       2       4       2       4      ..        2      18 

Bronchopneumonia  and 

enteritis    12     19       7       1      39 

Bronchopneumonia  and 

pertussis    2       1       2       1 6 

Bronchopneumonia  and 

cellulitis 1      1 

Lobar  pneumonia 1      1 

Empyema    1       1       1       4       1      1      .  .      .  .        1       10 

Diphtheria    and    otitis 

media 1      ..        1      2 

Disseminated     tuber- 

culosis    1       2      1      4 

Pyemia    1 1 

Mastoiditis   and   sepsis " 1      1 

Enteritis   3       1       1  1      6 

Noma 1       1      ..      ..        1 3 

Tonsillar  gangrene  and 

sepsis 1       1      2 


Peritonitis,   acute   sup- 
purative            1      1 

Marasmus  1      1 

Totals    45     36     35     19     14       7       8       0       1       0       0       2  167 
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were  affected.  Two  years  54,2  per  cent.  Three  years  52.89  per  cent. 
Four  years  54.0  per  cent.     Five  years  47.1  per  cent. 

Otitis  media  as  a  complication  in  so  large  a  number  of  the  cases 
tended  to  increase  the  severity  of  the  complications  and  sequelae  of 
measles,  the  possibilities  of  septic  infection  and  of  long  suppurative 
processes  being  much  increased  under  these  conditions.  The  day  of 
onset  of  the  otitis  was  found  to  be  variable;  although  the  membrana 
tympani  might  be  found  red  and  congested  during  the  first  week,  indi- 
cations of  pus  were  not  usually  found  before  the  tenth  or  twelfth  day  of 
the  disease.  This  was  at  times  accompanied  by  a  rise  in  the  temperature, 
but  an  active  suppurative  process  could  proceed  with  little  or  no  indica- 
tion in  the  temperature  chart.  After  paracentesis  and  irrigation,  tem- 
perature and  clinical  symptoms  subsided  rapidly. 

Nearly  a  quarter  of  all  the  cases,  20.4  per  cent.,  developed  a  broncho- 
pneumonia as  a  severe  and  typical  complication  —  204. cases.  Enteritis 
and  ileocolitis  were  present  in  156  cases;  this  was  an  especially  fatal 
complication  in  children  of  one  year  and  under.  Along  with  broncho- 
pneumonia it  accounted  for  23.3  per  cent,  of  the  total  deaths.  The 
deaths  from  bronchopneumonia  and  enteritis  numbered  39,  of  which  31 
were  of  one  3^ear  and  under.  Cervical  adenitis,  78  cases,  was  frequently 
associated  with  a  lymphadenitis  of  the  axilla  or  submaxillary  area. 

Scarlatina  as  a  complication  of  measles  occurred  forty-five  times. 
Where  measles  occurred  as  a  complication  of  scarlatina,  it  was  recorded 
as  a  plain  measles  case.  Mastoiditis,  47 ;  of  these,  42  were  operative  and 
8  were  double  infections.  Capillary  bronchitis  was  present  in  17  cases 
and  lobar  pneumonia  in  11. 

Acute  nephritis  as  a  late  manifestation  occurred  in  7  instances, 
usually  at  the  twentieth  to  the  thirtieth  day.  Although  these  cases  had 
not  been  clinically  observed  as  having  suffered  from  a  concurrent  scar- 
latina, it  could  not  be  altogether  excluded  as  a  causative  factor. 

Three  cases  of  noma  and  2  of  tonsillar  gangrene  were  recorded,  all 
ending  fatally.  Vaginitis  was  present  in  50  cases.  A  number  of  these 
were  of  gonorrheal  origin,  as  shown  by  positive  examination  of  vaginal 
swabs.  Diphtheria  was  a  frequent  complication,  especially  among  the 
very  young  children  —  143  cases ;  including  diphtheria  of  the  nose  alone, 
23 ;  throat  and  nose,  10 ;  eye,  5.  Diphtheria  with  bronchopneumonia  and 
otitis  media  were  responsible  for  28.7  per  cent,  of  the  total  deaths. 
Measles  with  hemorrhagic  rash,  3  cases  with  one  death.  Empyema, 
following  bronchopneumonia  or  simple  pleurisy,  13  cases,  with  10  deaths. 
Pyemia  with  multiple  abscesses,  2  cases,  with  one  death.  Purulent  con- 
junctivitis, 16.    Abscesses,  32  (including  12  of  the  scalp).    Impetigo,  11. 
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THE  1--EVER  IN  MEASLES 

The  fever  in  uncomplicated  measles  is  not  high,  usually  running 
between  103  and  104  F.  The  duration  of  the  fever  after  the  apppearance 
of  the  rash  may  be  variable  and  its  undue  extension  dependent  on  very 
slight  causes  in  children.  In  24  cases  observed,  the  average  duration  was 
two  days,  in  128  cases  it  was  three  days,  and  in  236  cases  it  was  four  days. 
If  the  temperature  remains  high  after  the  fourth  day,  or  a  continued 
hyperpyrexia  has  been  present  from  the  beginning,  a  grave  complication 
is  almost  certain  to  supervene. 


Chart  2. — Age,  curves  of  incidence  of  cases,  complications  and  mortality. 


FATALITY  OF  HIGH  TEMPEKATUEE  IN  MEASLES 

For  the  purpose  of  obtaining  some  information  as  to  the  ratio  between 
temperature  and  mortality  in  measles,  the  following  observations  were 
made: 


Highest  temperature  not  over  102         F.,  128  cases,    1 

Highest 

Highest 

Highest 

Highest 

Highest 

Highest 


temperature  between 

.  temperature  between 

,  temperature  between 

,  temperature  between 

temperature  between 

temperature  over 


102-103  F.,  87  cases,  4 
103-104  F.,  145  cases.  5 
104-105  F.,  198  cases,  40 
105-106  F.,  121  cases,  45 
106-107  F.,  28  cases,  15 
107         F.,      1  case  ,    1  death  ,  mortality  100 


death  ,  mortality 
deaths,  mortality 
deaths,  mortality 
deaths,  mortality 
deaths,  mortality 
deaths,  mortality 


0.78  Pet. 
4.5    Pet. 


3.4 
25.2 
37.2 
53.5 


Pet. 
Pet. 
Pet. 
Pet. 
Pet. 


From  the  above  it  will  be  seen  that  the  liability  to  a  fatal  issue 
increase.^  directly  with  the  rise  in  temperature.  It  is  also  noteworthy 
that  46.5  per  cent,  of  the  28  cases  with  a  temperature  reaching  between 
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106  an  107  F.  recovered.    An  initial  high  temperature  does  not  always 
indicate  a  severe  attack  of  the  disease. 

THE  INCIDENCE  OF  COMPLICATIONS 

It  will  be  seen  by  Tables  1  and  2  that  the  greatest  monthly  percentage 
of  complications  occurs  in  December  and  January,  showing  that  in  every 
hundred  cases  of  measles  in  those  months,  78.6  and  72.8  per  cent,  of  them 
suffered  from  complications.  June,  with  the  greatest  number  of  cases, 
had  a  small  complication  incidence,  60.7  per  cent.  The  incidence  of 
complications  for  the  age  periods  are  shown  in  Tables  3  and  4.  It  will 
be  seen  that  the  one-year  age  period  shows  the  highest  percentage  of 
complications,  in  that  every  hundred  cases  of  measles  at  that  age  had 
complication  in  81.3  per  cent,  of  them. 

MORTALITY 

The  total  number  of  deaths  was  167;  case  mortality  16.7  per  cent. 
The  causes  of  death  for  the  age  periods  are  given  in  Table  5.  By  far  the 
greatest  number  of  fatal  cases  are  due  to  bronchopneumonia  in  association 
with  some  other  complication.  With  enteritis  the  number  is  the  largest, 
39;  with  diphtheria,  28;  bronchopneumonia  alone,  26;  with  otitis  media, 
17;  empyema,  10,  and  enteritis  alone,  6.  The  greatest  case  mortality  is 
in  the  one-year  age  period,  34.3  per  cent.  (Table  4).  The  first  three  age 
periods  together  show  more  than  twice  the  number  of  fatal  cases  of  all 
the  other  age  periods  combined.  After  3  years  the  case  mortality 
decreases  enormously.  Case  mortality  is  nearly  equal  for  both  sexes.  The 
greatest  monthly  case  mortality  occurs  in  January,  25.2  per  cent.,  and 
February,  21.6  per  cent.  April  has  the  lowest  monthly  case  mortality, 
9.5  per  cent.  (Table  2). 

SEQUELAE 

Pertussis  was  the  most  frequent  of  the  sequelae,  32  cases  being 
recorded.  Miliary  tuberculosis  occurred  in  four  cases,  with  four  deaths. 
A  right-sided  hemiplegia  of  face  and  eyelid  was  observed  in  a  female 
child,  aged  1  year,  on  the  thirty-second  day  of  the  disease.  Recovery 
took  place. 

SUMMARY 

Of  the  1,000  cases  of  measles  the  greatest  number  were  in  the  month 
of  June  (186). 

The  third  year  age  period  shows  the  greatest  incidence  of  attack 
(195).  The  largest  complication  percentage,  81.3,  and  case  mortality^ 
34.3  per  cent.,  are  found  in  the  first  year  period. 

The  seasonal  prevalence  of  complication  was  highest  in  December^ 
78.6  per  cent.,  and  of  case  mortality  in  January,  25.2  per  cent. 
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The  most  frequent  complication  was  otitis  media,  495. 

The  most  common  cause  of  death,  bronchopneumonia  and  enteritis, 
23.3  per  cent,  of  total  deaths.  Average  duration  of  the  fever,  four  days. 
The  onset  of  purulent  otitis  media  on  tenth  or  twelfth  days  may  not  be 
attended  by  unusual  fever.  If  the  temperature  remains  high  after  the 
fourth  day,  a  possible  grave  complication  is  imminent.  An  initial  high 
temperature  does  not  necessarily  point  to  a  possible  severe  attack. 

I  am  indebted  to  Dr.  S.  B.  Ragsdale  of  the  Quarantine  Staff  for  assistance  in 
the  preparation  of  the  figures  on  the  fatality  of   high  temperature  in  measles. 
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EfiSUMlS    OX    THE    CIRCULATORY    SYSTEM 
J.     HERBERT     YOUNG,     M.D. 

KEWTON,     MASS. 
HEAKT-BLOCK 

The  incident  of  heart-block  in  acute  infectious  diseases  such  as  diph- 
theria, typhoid  fever,  pneumonia,  influenza  and  endocarditis,  is  recog- 
nized, since  the  use  of  polygraphia  tracings,  as  being  more  and  more 
frequent.  Sudden  death  is  not  infrequently  due  to  lesions  of  the  a-v 
bundle;  and  many  cases  of  bradycardia,  especially  in  diphtheria,  are 
unquestionably  caused  by  complete  or  partial  heart-block,  and  not  by 
vagus  inhibition. 

Hecht^  emphasizes  the  importance,  for  the  rendering  of  the  prog- 
nosis, of  determining  whether  the  heart-block  is  due  to  an  organic  lesion 
of  the  bundle  fibers,  or  to  a  functional  inhibition  of  their  conductivity. 
He  mentions  two  illustrative  cases,  one  of  diphtheria,  the  other  of 
measles.  Atropin  caused  no  change  in  the  disturbance  of  the  stimulus 
conduction,  merely  increasing  the  sinus  frequency,  in  the  diphtheria 
case;  while  the  disturbance  in  the  stimulus  conduction  disappeared 
almost  entirelj',  after  atropin  in  the  case  of  measles.  The  disturbed 
conduction  persisted  unchanged  during  four  months  in  the  diphtheria 
case;  whereas  in  the  measles  case  it  was  replaced  as  soon  as  eight  days 
later  by  a  nearly  normal  behavior,  and  after  three  weeks  by  entirely 
normal  conditions.  In  view  of  its  transitory  character,  and  its  reaction 
to  atropin,  the  case  of  measles  block  must  be  designated,  clinically,  as 
functional.  Robinson  and  Draper-  have  shown  by  means  of  the  electro- 
cardiograph that  in  a  man  with  a  normal  heart,  vagus  stimulation  will 
cause  not  only  a  marked  slowing  of  both  auricles  and  ventricles,  but  also 
a  depression  of  conductivity  of  the  heart  beat  from  auricles  to  ventricles. 

HEART    IX    DIPHTHEPJA 

Eohmer^  studied  the  heart  by  means  of  the  electrocardiograph  in 
several  cases  of  diphtheria,  to  find  the  relation  of  anatomical  lesions  of 
the  atrioventricular  bundle  to  sudden  death,  and  also  with  the  object  of 
investigating  whether  diphtheritic  myocarditis  exerts  a  specific  influence 


1.  Hecht,  A.  F.:    Ztsclir.  f.  Kinderh.,  1912,  iv,  546. 

2.  Robinson,  G.  C,  and  Draper,  G.:    Jour.  Exper.  Med.,  1911,  xiv,  21/ 

3.  Rohmer,  P.:    Jahrb.  f.  Kinderh..  1912.  Ixxvi,  391. 
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on  the  curve  of  the  electrocardiogram,  and  if  so,  how  far  it  may  be  of 
prognostic  value.  Two  cases  presented  clinically  the  undoubted  picture 
of  atrioventricular  dissociation,  which  in  one  instance  could  also  be 
demonstrated  by  means  of  the  electrocardiogram.  The  heart-block  in 
these  two  cases  appeared  two  or  three  days  before  death  and  persisted 
unchanged.  The  almost  complete  anatomical  integrity  of  the  bundle  in 
these  two  cases  proves  that  it  may  be  poisoned  up  to  a  total  loss  of  its 
function  without  this  mtoxication  being  anatomically  demonstrable. 
Rohmer  believes  that  specific  relations  to  the  diphtheria  toxin  do  not 
exist  and  that  diphtheritic  heart  death  is  not  due  to  an  elective  damage 
of  the  His  bundle,  although  the  loss  of  transmission  in  a  severely  affected 
heart  must  necessarily  act  injuriously  and  make  prognosis  more  grave. 
Myocarditis  in  the  course  of  diphtheria  produces  no  change  in  the  electro- 
cardiographic picture  unless  the  heart  failure  reaches  a  pronounced 
degree. 

Tanaka,*  in  studying  serial  sections  of  the  heart  in  fifteen  children 
dying  during  or  soon  after  an  attack  of  diphtheria,  found  that  fatty 
degeneration  of  the  heart  muscle  was  the  most  important  change.  The 
amount  of  degeneration  of  the  atrioventricular  bundle  showed  no  relation 
to  that  of  the  rest  of  the  heart;  in  some  cases  the  bundle  of  His  showed 
fatty  or  hyaline  degeneration,  while  the  rest  of  the  myocardium  was 
nearly  free  from  it,  and  vice  versa.  Neither  did  sudden  paralysis  of  the 
heart  have  any  relation  to  lesions  of  the  bundle  of  His. 

Price  and  Mackenzie^  report  a  case  of  heart-block  in  diphtheria  asso- 
ciated with  auricular  fibrillation.  This  is  the  first  recorded  instance  of 
a  case  of  this  kind  occurring  in  diphtheria.  The  heart  muscle  showed 
extreme  degeneration,  but  the  sino-auricular  node  and  the  auriculo- 
ventricular  node  and  bundle  were  not  involved.  Pepper  and  Austin" 
have  reported  a  case  of  complete  heart-block  in  a  man  40  years  of  age, 
in  which  there  was  no  demonstrable  lesion  of  the  bundle  of  His,  and 
cite  six  similar  cases  previously  reported.  On  the  other  hand,  Cowan. 
Fleming  and  Kennedy^  report  two  cases  of  complete  heart-block,  one 
diphtheria,  the  other  malignant  endocarditis,  and  three  cases  of  acute 
endocarditis  with  nodal  rh}i:hm,  in  all  of  which  the  a-v  node  or  bundle 
was  involved  in  an  acute  inflammatory  process.  Butterfield*  reports  a 
case  of  heart-block  with  an  acute  infection  of  the  whole  heart  including 
its  membranes.  Although  the  whole  heart  showed  a  diffuse  inflammatory 
infiltration  it  reached  its  greatest  intensity  in  the  auriculoventricular 
node. 
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SYPHILIS 

Recent  work  of  Wartliiii'-*  shows  that  S3'pliilis  plays  a  role  in  the 
etiology  of  heart  disease,  the  importance  ol'  which  has  heretofore  been 
unsuspected.  In  the  study  of  a  large  number  of  cases  of  congenital 
syphilis,  he  has  found  fatty  degeneration  of  the  heart  muscle  present  in 
every  case,  either  as  a  dill'use  fatty  change  or  a  focal  process.  The  diffuse 
fatty  change  is  found  in  the  more  severe  cases  of  diffuse  interstitial 
change  and  is  associated  with  the  cellular  infiltration,  fibroblastic  pro- 
liferation and  myxomatous  stroma  of  this  form  of  syphilitic  myocarditis. 
In  lesions  of  this  type,  spirochetes  are  always  found  in  great  numbers. 
The  focal  fatty  areas  may  occur  independently  of  any  infiltration  or 
proliferation,  or  of  any  vascular  obliteration.  With  hematoxylin  and 
eosin  preparations  these  areas  suggest  simply  an  edema  with  fatty  degen- 
eration of  the  muscle  fibers,  but  examination  by  the  method  of  Levaditi 
shows  the  presence  of  spirochetes.  Warthin  believes  that  colonies  of 
spirochetes  associated  with  focal  fatty  changes  alone  represent  either  a 
milder  or  a  more  acute  infection.  In  very  mild  or  latent  infections 
colonies  of  spirochetes  have  been  found  in  tissues  showing  no  histologic 
changes  at  all. 

It  seems  probable  that  these  parenchymatous  lesions  may  heal  without 
an  interstitial  reaction,  as  focal  fibroid  areas  and  focal  calcification  of  the 
degenerate  muscle  fibers  have  been  found  in  a  late  stage  of  congenital 
syphilis.  The  important  fact  that  spirochetes  may  be  found  in  the  heart 
muscle  and  in  no  other  organ  has  been  demonstrated  in  two  cases  of 
congenital  syphilis.^"  The  fact  that  the  heart  may  show  marked  lesions 
in  cases  of  congenital  syphilis,  when  the  liver,  lungs  and  spleen  show  no 
changes  at  all  and  no  spirochetes,  has  a  great  practical  importance  in 
pathologic  diagnosis. 

In  seventeen  fetuses  and  new-born  infants  known  to  be  syphilitic  by 
the  presence  of  spirochetes  in  the  principal  organs,  Rebandi"  found  in 
thirteen  of  these  definite  histological  changes  in  the  aorta.  Even  under 
the  low  power  there  is  seen  an  increase  in  the  thickness  of  the  aortic  wall, 
which  is  chiefly  confined  to  the  adventitia  and  media.  The  vasa  vasorum, 
some  of  which  appear  enlarged  and  hyperemic,  others  with  a  sometimes 
considerably  reduced  lumen  and  abnormally  thickened  walls,  are  sur- 
rounded by  a  small  cellular  infiltration.  This  infiltration  varies  in 
intensity  in  individual  cases,  involving  the  adventitia,  the  outer  layers 
of  the  media,  very  rarely  the  intima.  The  lesions  are  similar  to  those 
found  in  s3T)hilitic  aortitis  in  adults.  Spirochetes  were  found  in  all  cases 
and  their  number  was  in  direct  proportion  to  the  severity  of  the  path- 
ologic changes.    Xo  instance  was  found  in  which  spirochetes  were  present 
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without  histologic  change,  as  Warthin  has  found  in  the  heart  muscle.  In 
mesaortitis,  the  presence  of  the  spirochetes  must  usually,  though  not 
always,  be  considered  as  the  eflScient  cause,  but  in  certain  cases  the  agent 
of  the  arterial  affection  is  probably  simply  due  to  the  syphilitic  toxins. 
Panaortitis  is  always  due  to  the  presence  of  spirochetes. 

Levy-FrankeP-  concludes  that  congenital  syphilis  is  the  most  common 
cause  of  chronic  aortitis,  and  also  believes  that  the  pathologic  changes 
may  be  either  microbic  or  toxic.  ,He  states  that  the  adrenal  glands,  in 
all  probability,  play  an  important  part  in  the  pathogenesis  of  certain 
atheromatous  lesions  which  at  first  glance  appear  to  be  referable  to 
rheumatism  or  chorea.  Hypertrophy  and  hyperplasia  of  the  medullary 
layer  of  the  adrenal  glands  were  noted  in  two  cases,  in  conformity  with 
the  findings  of  Aubertin  and  Clunet,  who  pointed  out  the  frequent 
co-existence  of  medullary  hyper^Dlasia  in  the  adrenals  of  adults  with 
atheroma. 

AETEEIOSCLEEOSIS 

Eittenhouse^^  has  confirmed  Hamburger's^*  observations  on  arterial 
rigidity  in  children.  His  conclusions  are  based  on  the  examination  of 
250  well  children  between  2  and  14  years.  Xo  rigidity  was  found  in 
twenty  children  at  the  age  of  2  years.  Below  the  age  of  7  years,  rigidity 
of  the  arteries  was  exceedingly  rare,  but  was  foimd  in  50  per  cent,  of  the 
cases  between  the  ages  of  7  and  10,  and  in  80  per  cent,  of  the  cases  at 
the  age  of  puberty.  Eigidity  of  the  temporal  arteries  was  commonest 
under  the  age  of  6,  while  the  radial  arteries  were  more  often  affected  from 
the  age  of  7  onward.  With  one  exception,  all  the  children  in  whom  a 
high  degree  of  arterial  rigidity  was  detected,  showed  nervous  symptoms. 
Xo  relation  between  high  blood-pressure  and  arterial  rigidity  was 
observed. 

BLOOD-PRESSUKE  IN  INFECTIOXS 

Eolleston^^  has  studied  the  blood-pressure  in  diphtheria  and  scarlet 
fever  and  concludes  that  while  sphygmomanometry  is  of  considerable 
theoretical  interest,  it  is  of  little  practical  importance  except  in  the 
convalescence  of  scarlet  fever  when  nephritis  is  a  complication.  In  such 
a  case  it  may  give  some  indication  of  the  severity  of  the  renal  lesion. 
In  only  twelve  out  of  thirty-three  cases  of  nephritis,  however,  was  the 
blood-pressure  above  normal,  and  the  hypertension  never  extreme  nor  of 
long  duration.  Findlay^^  found  that  the  older  the  individual  and  the 
higher  the  blood-pressure,  the  greater  the  difference  in  systolic  pressure 
in  the  brachial  and  digital  arteries.    In  childhood  and  youth  the  systolic 


12.  Le%'y-Frankel,  A.:    Arch.  d.  mal.  du  cceur,  1912,  v,  625. 

13.  Rittenhouse,  W.:    ^Yien.  klin.  Wchnschr.,  1912,  xxv,  920. 

14.  Hamburger,  Y.:    Miinchen.  med.  Wchnschr.,  1911,  Iviii,  250. 

15.  Rolleston.  .J.  D.:    Brit.  Jour.  Child.  Dis.,  1911,  viii,  433;   1912,  ix,  444. 

16.  Findlay,  L.:    Quart.  Jour.  Med.,  1911,  iv,  489. 


I'liOQRESH     IN     PEDIATRICS  135 

pressure  in  the  digital  arteries  equals  that  registered  in  the  brachial 
artery.  In  adults,  on  the  other  hand,  and  in  diseases  accompanied  by 
high  blood-pressure,  the  systolic  brachial  pressure  is  much  higher  than 
the  systolic  digital  pressure.  Consequently,  pressure  readings  with  the 
Gartner  tonometer,  while  unreliable  in  adults,  are  reliable  in  children, 
except  in  cases  of  high  blood-pressure. 

CONGEXITAL   HEART    DISEASE 

In  studying,  by  means  of  the  orthodiagraph,  the  configuration  of  the 
heart  outline  in  congenital  heart  disease,  P.  and  F.  M.  GroedeP^  have 
been  able  to  establish  certain  distinctive  radiographic  features  in  the 
different  types  of  the  disease.  Defects  of  the  septum  may  be  recognized 
precisely  by  the  absence  of  a  change  in  the  configuration  of  the  heart 
outline.  A  defect  in  the  ventricular  septum  can  be  established  on  the 
basis  of  the  peculiar  ventricular  movements  of  the  margin  of  the  right 
heart  shadow,  and  be  distinguished  in  this  way  from  a  patent  foramen 
ovale.  The  bulging  of  the  pulmonary  artery  is  characteristic  of  con- 
genital aortic  stenosis  and  persistence  of  the  ductus  Botalli.  In  the  case 
of  the  latter,  the  heart  appears  in  mitral  configuration  (upright)  ; 
whereas  it  lies  in  the  form  of  a  cylinder  in  aortic  stenosis.  Pulmonary 
stenosis  furnishes  no  typical  shadow.  Of  all  the  congenital  lesions  of 
the  heart  a  persistent  ductus  Botalli  gives  the  most  typical  x-ray  picture. 

Wessler  and  Bass,^®  in  five  cases  of  persistent  ductus  Botalli,  found 
the  bulging  pulmonary  artery  as  described  by  the  Groedels.  The  heart 
in  pure  patent  ductus  arteriosus  shows  no  enlargement  nor  alteration  in 
shape.  The  presence  of  such  changes  suggests  an  associated  or  com- 
plicating lesion.  In  mitral  disease  the  pulmonary  artery  may  be 
enlarged,  but  it  does  not  pulsate  as  it  does  in  a  patent  ductus  arteriosus. 
This  shows  the  necessity- of  making  the  diagnosis  from  a  fluoroscopic 
examination. 

AEHTTHMIA 

Friberger's^®  investigations  on  arhythmia  in  healthy  children  is  of 
unusual  interest.  These  were  conducted  on  321  unselected  school  chil- 
dren, between  5  ajid  14  years  of  age,  and  included  an  examination  of  the 
entire  body  as  well  as  sphygmographic  curves.  None  of  these  children 
presented  a  perfectly  regular  pulse.  A  fairly  regular  pulse  was  found  in 
37.4  per  cent.,  a  moderately  irregular  pulse  in  50.4  per  cent.,  and  a  very 
irregular  pulse  in  12.2  per  cent.  The  genesis  of  the  arhythmia  was 
uniform,  in  so  far  as  the  direct  origin  of  the  irregularity  must  be  referred 
to  a  point  of  the  stimulus-producing  and  stimulus-conducting  system, 
situated  above  the  auricle.     Three  principal  forms  of  arhythmia  were 
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noted:  (1)  In  the  majority  of  cases,  long  pulse  beats  alternated  with 
shorter  ones  in  such  a  way  that  the  duration  of  the  wave  is  gradually 
lengthened  during  a  few  beats,  after  which  it  again  becomes  gradually 
shortened;  (2)  the  frequency  is  suddenly  retarded  at  irregular  intervals 
and  then  gradually  increases  again;  (3)  appearance  of  disorderly, 
irregular  beats,  which  are  about  0.1  second  longer  or  shorter  than  their 
neighbors. 

The  cases  not  infrequently  presented  certain  irregularities  which 
agreed  in  no  way  with  the  above-noted  principal  manifestations  of 
juvenile  arh}i;hmias,  but  rather  suggested  the  idea  of  extra-systoles,  or 
omitted  systoles  respectively.  In  all  the  curves  showing  pictures  sug- 
gestive of  extra-systoles,  or  of  sino-auricular  block,  a  distinct  respiratory 
arhythmia  was  demonstrable,  at  least  for  certain  distances;  this  as  well 
as  the  extra-systoles  may  possibly  have  the  same  genesis.  In  no  case 
examined  was  the  respiratory  type  of  arhythmia  altogether  absent,  and 
the  establishment  of  this  fact  is  believed  to  be  not  devoid  of  value  for  the 
interpretation  of  the  genesis  of  juvenile  arhythmia. 

The  higher  degrees  of  arhythmia  are  usually  found  in  the  younger 
children.  Among  children  5  to  6  years  old,  only  14.3  per  cent,  had  a 
fairly  regular  pulse;  among  the  12-year-olds,  58.0  per  cent,  had  such  a 
pulse;  among  the  14-year-olds,  50.0  per  cent.  Arhythmia  was  found  to 
be  only  slightly  more  common  in  girls.  Height,  weight  and  muscular 
development  seemed  to  exert  no  influence  on  the  frequency  of  arhythmia. 
With  special  reference  to  the  condition  of  the  circulatory  organs  it  is 
noteworthy  that  arhythmia  occurs  more  often  with  abnormally  high,  or 
abnormally  low  pulse  rates,  than  with  the  rate  which  is  the  rule  for  that 
particular  age.  In  a  selected  group  of  thirty-four  children,  presumably 
having  weak  hearts,  arhythmia  was  about  as  frequent  as  in  the  rest  of 
the  material.  Among  nervous  children  it  was  only  slightly  more  com- 
mon than  in  others.  Among  children  whose  hemoglobin  was  70  per  cent, 
or  less,  98  per  cent,  showed  arhythmia.  In  children  with  habitual  symp- 
toms of  gastro-enteric  disease,  arhythmia  is  not  more  common  than  in 
other  children.  The  pulse  of  children  varies  not  only  in  regard  to 
frequency,  but  also  as  to  volume,  although  not  to  a  marked  degree.  The 
chief  result  of  this  investigation  consists  in  the  demonstration  of  the 
presence  of  arhythmia  in  all  children  between  5  and  14  years  of  age,  so 
it  must  be  considered  as  being  physiological.  Juvenile  arhythmia  is  not 
a  transitory,  variable  phenomenon,  but  represents  a  fairly  constant 
property  of  the  individual  in  whom  it  is  found.  Concerning  the  causa- 
tive factors  which  determine  the  various  degrees  of  the  arhythmia,  the 
findings  fail  to  atford  much  information.  The  age  is  undoubtedly  of 
importance,  as  is  also  the  condition  of  the  blood.  On  the  other  hand, 
no  special  influence  seems  to  belong  to  differences  in  bodily  development, 
a  mild  degree  of  cardiac  weakness,  or  instability  of  the  nervous  system. 
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Lyon  Chir.,  June,  1913. 
Teeth,  Care  of,  of  School  Children  in  Germany. — Dieck. 

Pub.  Health  Jour.,  Toronto,  June,  1913. 
Teething  in  Children. — J.  S.  Heller, 

New  York  Med.  Jour.,  June  21,  1913. 
Vomiting  in  Children,  Recurrent. — A.  C.  Mercer. 

New  York  State  Jour.  Med.,  June,  1913. 

CIRCULATORY  SYSTEM 

Anemia  of  Syphilitic  Origin,  Pernicious. — J.  Weicksel. 

Miinchen.  med.  Wchnschr.,  May  27,  1913. 
Anemia  and  Jaundice,  the  Resisting  Powers  of  the  Red  Corpuscles  in. — G.  Paoloni. 

Policlinico,  Rome,  June,  1913,  No.  6. 
Anemia,   Serotherapy  of,  with   Serum   Taken   After  Venesection. — R.   ]SIassalongo 
and  U.  Gasperini. 

Policlinico,  Rome,  June,  1913,  No.  G. 
Banti's  Disease  in  Children. — A.  D'Espine. 

Rev.  m6d.  de  la  Suisse  romande.  May. 
Blood  Under  Iron,  Regeneration  of. — R.  Schmincke. 

Miinchen.    med.   Wchnschr.,   June,    1913. 
Chlorosis,  Electricity  in  Treatment  of. — F.  Ghilarducci. 

Policlinico,  Rome,  June,   1913,  No,  6. 
Infants'  Blood,  Fluctuations  in  Albumin  Content  and  Electric  Conductibility  of. — 
0.  Hagner. 

Ztsch.  f.  Kinderh.,  July  12,  1913. 
Endocarditis,  Chronic  Infective. — E.  Cautley. 

Arch.   Pediat.,  May,  1913. 
Hemophilia    and     Purpura,    Peptone    Injections    in    Treatment    of    Familial. — 
P.  Nob&court  and  L.  Tixier. 

Arch.  d.  mal.  du  coeur,  June,  1913. 
Jaundice;   Three  Cases  of  Congenital   Hemolytic. — 0.   Roth. 

Cor.  Bl.  f.  schweiz.  Aerzte.,  May  31,   1913. 
Mikulicz'  Disease,  Relation  of  to  Pseudoleukemia. — W.  Fromowicz. 

Centralbl.  f.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  May  23,  1913. 
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NERVOUS  SYSTEM 
Amaurotic  Family  Idiocy. — I.  H.   Coriat. 

Arch.  Pediat.,  June,   1913. 
Amaurotic  Familial  Idiocy. — T.  S.  Castano  and  E.  Savini. 

Ztschr.  f.  kinderh.,  1913,  vii,  Xos.  5  and  6. 
Amyotonia   Congenita    (ilyatonia   Congenita-Oppenlieim.) — D.    Cotterill. 

Edinburgh  Med.  Jour.,  June,   1913. 
Cerebellum,  Tumor  of. — S.  S.  Adams. 

Arch.  Pediat.,  June,  1913. 
Defectives.    Custodial    Power    Over    Inmates    of    State    Institutions    for. — W.    T. 
Shanahan. 

Med.  Pec.,  Xew  York,  July  5,  1913. 
Epilepsy  in  Childhood. — J.  H.  Lloyd. 

Arch.  Pediat..  June,  1913. 
Hemiplegia,  Post-Diphtheric. — W.  L.  Leede. 

Ztschr.  f.  Kinderh.,   1913,  viii,  No.   1. 
Juvenile  Delinquency,  Causes  of. — E.  R.  Spaulding. 

Boston  Med.  and  Surg.  Jour.,  July  3,  1913. 
Little's  Disease,  Exercise  Treatment  of. — C.  Hertzell. 

Berl.  klin.  Wchnschr.,  June,   1913. 
Mentally   Defective   Child,  Physician   and. — I.   T.   Smart. 

Arch.  Pediat.,  June,  i913. 
[Mental  Deficiency,   Some  Cases  of. — E.   B.  Smith. 

Brit.  Jour.  Child.  Dis.,  June,   1913. 
Mental  Influences  in  Treatment  of  Children. — A.  :\IacAIister. 

Arch.  Pediat.,  June,  1913. 
Nervous  System  in  Children,  Pathology  of  the  Vegetative. — Viereck. 

Ztschr.  f.  kinderh.,  1913,  vii,  Xos.  5  and  6. 
Xeuroses  of  Childhood. — C.  W.  Burr. 

Arch.   Pediat.,  June,   1913. 
Polyneuritis.  Rheumatic. — W.  Schulhof. 

Med.  Klin.,  June  15,   1913. 
Spasmophilia,  Calcium  in  Treatment  of. — K.  Bluhdorn. 

Berl.  klin.  Wchnschr.,  June  9,  1913. 
Speech,  Delayed  Development  of  in  Y'oung  Children. — E.  L.  Kenyon. 

Illinois  Med.  Jour.,  June,  1913. 
Tetany  in  Xew-Born  Infants. — E.  Kehrer. 

Jahrb.  f.  Kinderh.,  June,  1913. 

GENITO-URINARY  SYSTEM 
Albuminuria,  Orthostatic  and  Tuberculosis,  Relations  Between. — P.  Reyher. 

Monatschr.  f.  Kinderh.,  July.  1913. 
Bladder,  Operative  Treatment  of  Exstrophy  of  the. — H.  Vulliet. 

Lyon  Chir.,  June,  1913. 
Bladder,  Treatment  of  Exstrophy  of  the. — G.  Lerda. 

Jour.  d.  Chir.,  May,  1913. 
Gonorrhea  in  Women  and  Girls,  Vaccine  Treatment  of. — H.  Heymann  and  Moos. 

Monatschr.  f.   Geburtsch.,  May,   1913. 
Masturbation  Cause  of  Transient  Albuminuria. — H.  Dufour  and  P.  JiUller. 

Bull.  Soc.  de  pediat..  May,  1913. 
Phimosis. — P.  Albrecht. 

Wien.  klin.  Wchnschr.,  Vienna,  June  5,  1913. 
Phosphates    in    the    L'rine    of    Bottle-Fed    Infants,    the. — G.    Kamiuer    and    E. 
Mayerhofer. 

'  Ztschr.  f.  kinderh.,  July  12,  1913. 
Urine  of  Bottle-Fed  Infants,  Phosphates  in  the. — E.  Mayerhofer. 

Ztschr.  f.  kinderh.,   1913,  viii,  Xo.   1. 
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OSSEOUS    SYSTEM 
Femur,  Total  Congenital  Absence  of    (riiocomelie.) — J.  J.  Tliomas. 

Cleveland  Med.  Jour.,  May,  1913. 
Fistula  and  Perforation  at  Base  of  Skull. — B.  Riedel. 

Miinclien.  med.  Wchnschr.,  June  10,  1913. 
Fracture  (?)    of  Scaphoid  Bone  in  Cliildren. — E.  0.  P.  Scliultze. 

Arch.  f.  klin.  Chir.,  ci,  No.  2. 
Hip  Joint  of  Children,  Attacks  of  Pain  in  the. — F.  R.  V.   Friedlander. 

Wien.  klin.  Wchnschr.,  June   19,   1913. 
Hip   Joint;    Dupuytrcn's   Sign  in   Congenital  Dislocation   of  the;    Its   Frequency 
and  Significance. — M.  Lance. 

Bull.  Soc.  d.  Pediat..  April,  1913. 
Osteotomy,  Arc. — E.  Streissler. 

Arch.  f.  klin.  Chir.,  July  5,   1913. 
Osteochrondritis  in  the  Young,  Deforming. — G.  Perthes. 

Arch.  f.  klin.  Chir.,  July  5,  1913. 
Osteomyelitis;  320  Cases,  Infectious. — P.  Kleram. 

Beitr.  z.  klin.  Chir.,  May,   1913. 
Pseudarthrosis  of  the  Tibia,  Operative  Correction  of. — A.  Wittek. 

Arch.  f.  klin.  Chir.,  July  5,  1913. 
Styloid  Process  of  the  Ulna;  Lesion  of  the;  Two  Cases. — A.  Reichert. 

Miinchen.  med.  Wchnschr.,  May  27,  1913. 

SKIN  AND  APPENDAGES 
Eczema  in  Children,  Dietetic  Treatment  of. — H.  Finkelstein. 
Ztschr.  f.  kinderh.,  July  12,  1913. 

EYE,  EAR,   NOSE   AND   THROAT 
Adenoid  Growths  in  Children,  Cause  and  Prevention  of. — H.  E.  Jordan. 

Arch.  Pediat.,   June,   1913. 
Adenotome,  Modified  LaForce  and  Its  Use. — M.  D.  Stevenson. 

Ohio  State  Med.  Jour.,  June,  1913. 
Cataract  in  Tetany. — W.  Streltzner. 

Ztschr.  f.  kinderh.,  1913,  vii,  Xos.  5  and  6. 
Laryngospasm  and  Tetany,  Calcium  Bromid  in  Treatment  of. — B.  Grunfelder. 

Therap.  Monatsh.,  June,  1913. 
Otitis  Media,  Xon-Surgical  Treatment  of. — 0.  X.  Mortenson. 

Wisconsin  Med.  Jour.,  June,  1913. 
Ozena,  Treatment  of. — W.  v.  Reyher. 

Petersberger  med.  Ztschr.,  May  28,  1913. 
Tonsils   as    Avenues    of   Infections    and   Indications   for   Their    Removal. — D.    D. 
Swearingen. 

X'ew  Mexico  ]\Ied.  Jour.,  June,  1913. 
Tonsils,  Complications  of  Operation  for  Removal  of. — C.  W.  Richardson. 

Laryngoscope,  June,   1913. 
Tonsils,  Enucleation  of. — T.  J.  Faulder. 

Med.  Press  and  Circ,  June  25,  1913. 
Tonsils,  Function  of. — L.  M.  Freedman. 

Ann.  Otol..  March,  1913,  xxii. 
Tonsils  with   Consideration  of   Some  Results  of  Total   Extirpation,   Indications 
for  Removal  of. — J.  M.  Ray. 

Kentucky  Med.  Jour.,  June  1,  1913. 
Tonsil  in  Its  Relation  to  General  Diseases. — T.  W.  Crowder. 

Xew  Mexico  Med.  Jour.,  June,  1913. 
Tonsils,  Plea  for  Entire  Removal  of  Enlarged  and  Diseased. — B.  C.  Gile. 

Pennsylvania  Med.  Jour.,  June,  1913. 
Tonsillotomy  or  Tonsillectomy? — A.  Kuttner. 

Med.  klin..  May  25,   1913. 
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Ankle,  Technic  for  Immobilization  of  Fractured. — M.  Tobben. 

Zentralbl.  f.  Chir.,  June  21,  1913. 
Fiat-Foot,  Contracted,  Treatment  of. — G.  Muller. 

Therap.  d.  Gegenw.,  June,  1913. 
Fiat-Foot  Insoles. — Wollenberg. 

Berl.  kliu.  Wchnschr.,  June  16,  1913. 
Fiat-Foot  and  Talipes,  Operative  Treatment  of. — M.  Wilms. 

Deutscb.  med.  Wchnschr.,  May  29,  1913. 
Hip  Joint,  Dislocation  of  the. — M.  Lance. 

Bull.  Soc.  de  p^diat..  May,   1913. 
lodin  Sterilization  of  Children's  Skin. — A.  Pollosson  and  H.  Violet. 

Ann.  de  gyn6c.  et  d'obst.,  May,  1913. 
Osteoplasty. — J.  B.  Murphy. 

Surg.,  Gyn  and  Obst.,  May,  1913. 
Scoliosis,  Abbott  Treatment  of. — R.  R.  Fitch  and  H.  L.  Prince. 

New  York  State  Jour.  Med.,  June,  1913. 
Spine,  Abbott's  Method  of  Treating  Lateral  Curvature  of  the. — A.  Schauz. 

Berl.  klin.  Wchnschr.,  June  2,  1913. 
Spine,  Treatment  of  Lateral  Curvature  of  the. — J.  Calv6,  L.  Lamy  and  Lance. 

Bull.  Soc.  de  Pgdiat.,  May,   1913. 
Spine,  Treatment  of  Lateral  Curvature  of  the. — Codet-Boisse. 

Jour.  med.  de  Bordeaux,  June  8,  1913. 
W'rist  and  Palm,  Technic  for  Operations  on. — G.  V.  Saar  and  R.  Schwamberger. 

Zentralbl.  f.  Chir.,  June  21,  1913. 

THERAPEUTICS 

Authohemotherapy.    Autoserotherapy   and. — B.    Spiethoff. 

Med.  Klin.,  June  15,  1913.' 
Heliotherapy  at  the  Seashore. — F.  Felton-Stoltzenberg. 

Berl.  klin.  Wchnschr.,  June,  1913. 
Heliotherapy,  Indications  for. — d'Oelsnitz. 

Bull.  Soc.  de  pediat.,  May,  1913. 
Hyperemia  Treatment,  Present  Status  of. — E.  Joseph. 

Therap.  d.  Gegenw.,  June,  1913. 
Opium  in  Treatment  of  Children. — S.  Wolff. 

Monatschr.  f.  Kinderh.,  July,  1913. 

MISCELLANEOUS 

Diagnostic  Errors  in  Diseases  of  Children. — R.  H.  Moss. 

Kentucky  Med.  Jour.,  June  1,  1913. 
Diagnosis  in  Children,  Study  of. — 0.  M.  Staats. 

W.  Va.  Med.  Jour.,  June,  1913. 
Edema  Induced  by  Large  Dose  of  Alkali. — M.  J.  Breitmann. 

Zentralbl.  f.  Gynakol.,  June  21,  1913. 
Helping  Young  Children  to  Good  Citizenship. — J.  J.  Kelso. 

Pub.  Health  Jour.,  Toronto.  June,  1913. 
Healthy  Sick  Children. — L.  Kerr. 

New  Y'ork  Med.  Jour.,  June  21,  1913. 
Importation  of  Foundlings  —  Sociologic  Problem. — H.  D.  King. 

New  Orleans  ^Med.  and  Surg.  Jour.,  June,  1913. 
Infanticide. — P.  Lande. 

Jour.  m6d.  de  Bordeaux,  May  25,  1913. 
Infant  Mortality,  Plans  for  Reduction  of. — E.  J.  Lederle. 

New  York  Med.  Jour..  July. 5,  1913.  No.  1. 
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DYSIMTI  ITAEISM 

.M.\|;K      S.      KKlliKX.     .M.I). 
>;e\v    vokk 

lll.STOKlC'AL 

A"i's;;lius  was  tlif  livst  to  describe  the  pituitary,  and  in  his  "De 
C'urpoj'is  llunuini  Fabric-a""  lie  named  it  the  "glan-s  pituitaiii  e.xcipiens"; 
he  believed  that  this  gland  secreted  the  nasal  mucus  {uiTviTa,  phlegm). 
However,  Galen  many  years  before  liim  know  of  Ibis  gland,  and  judging 
from  its  well  protected  location,  thought  it  was  of  great  im])ortance  to  the 
human  economy.  In  1778,  Soemmering  de.seribcd  it  more  fully  and 
called  it  the  "hypoi^hysis  cerebri."  Both  Vesnlius  and  Soemmering  were 
of  the  opinion  that  the  })ituitary  is  a  gland;  but  as  they  could  not  find 
any  duct,  they  considered  it  a  part  of  the  nervous  system.  Wepfer, 
Bonnet  (1679)  and  Morgagni  found  colloid  cysts  in  tlu'  ])ituitar}^,  and 
Greding  (1771)  and  Melcrave  observed  and  described  enlargements  of 
the  pituitary.  Wenzel  claimed  that  diseases  of  the  pituitary  may  cause 
epilepsy;  and  in  the  light  of  present  knowledge  this  is  true;  for  many 
cases  suifering  from  dyspituitarism  have  manifested  epileptiform  seizures. 

In  1838,  Eathke^  discovered  the  dual  origin  of  this  gland  from  the 
tloor  of  the  third  ventricle  and  from  a  di\erticulum  of  the  pharynx 
( l»athke"s  pouch).  In  1810,  Mohr  demon.strated  the  relation  of  adiposity 
to  tumors  of  the  liy]wi)hysis.  In  1860.  Liegeois,"  studying  the  anatomy 
of  this  organ,  added  it  to  the  list  of  the  ductless  glands.  Marie"  and 
Marinesco  reported  two  cases  of  acromegaly  in  1886,  and  although  they 
were  mistaken,  in  that  they  thought  this  disea.se  was  due  to  hypo- 
secretion  ot  ibis  gbiiuL  tbcy  were  tbc  tii'st  to  di'aw  attention  to  the 
relationship  between  this  disease  and  changes  in  the  hypophysis.  About 
this  time  Launois  described  gigantism,  and  thought  that  some  of  the.sc 
cases  may  be  due  to  disea.ses  of  the  ])ituitary;  but  it  was  Cunningham, 
who,  in  isiM.  had  ])r()ved  that  gigantism  and  acromegaly  are  the  .same 
disease,    tlie    onlv    difference    being   that    fifigantism    was    the    result    f)f 


1.  Riitlike.  H. :     Uel)or  die  cntstelnniji  i\vv  Claiululii   iiituitaiiii.  Aic-li.  f.   Aii:it. 
Pliysiol.  u.  wissensch.  Med.,  1838.  No.  5.  482. 

2.  Liepcois:      Anatomie    ot    Pliysiolofiie    des    frlandos    vasoulairi's    sanguines, 
Paris.  1860. 

3.  ^Faric.   P.:     Sur  di'iix  eas.  d'ac  rimicfialic.  Pov.  de  ni^ii..  188(1.  vi.  297. 
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pituitary  disease  in  eases  where  the  epiphyseal  centers  liad  not  yet  ossified. 
and  acromegaly  in  cases  where  ossification  liad  taki'n  i)lace.  In  IS!)!) 
Opponheim'  recognized  tlic  importance  of  x-ray  examinations  of  the 
sellar  region  as  an  aid  in  diagnosis  of  tumors  of  the  pitnitaiy.  Alllioiiuli 
Pechkranz  correlated  adiposity  with  abnoi'mal  skeletal  changes,  witli 
anomalies  of  the  hypophysis,  and  although  l>al»iii.-ki''  reported  a  case  of 
tumor  of  tlie  pituitary  without,  acromegaly  in  lHoo.  Friihlieh"  is  usually 
given  the  credit  of  describing  this  type  of  dyspituitarism.  in  spite  of  the 
fact  that  his  communication  did  not  appear  until  lIHil.  To  Cushing' 
(1909)  is  due  the  credit  of  ]»utting  oiii'  knowledge  of  the  secretion  of  the 
])ituitary  on  a  scientific  basis;  it  is  he  who  pointed  out  and  clearly  stated 
the  functions  of  the  indi\  idual  lobes  and  showed  that  clinically  we  may 
ha\('  nuuiv  different  types,  depending  on  wlietlier  one  oi'  both  lol)es  are 
hv])o-  or  hypersecreting.  In  1!)1"^,  Burnier-  collected  a  group  of  cases 
in  which  dwarfism  is  associated  with  hypophyseal  symptoms;  he  refers 
to  them  as  cases  of  "Hypophyseal  Xanism." 

Sir  Victor  Horsley  was  the  first  to  publish  a  ])ersonal  note  regarding 
the  experimental  removal  of  the  gland;  however,  the  first  actual  con- 
tribution was  made  by  Marineseo  (1892)  ;  he  concluded  that  the  loss  of 
the  whole  gland  was  compatible  with  life  for  a  long  tiiiie.  The  first 
studies  which  include  any  suggestive  observations  on  the  symptom- 
atology of  a  pituitari>ni  were  pnblished  in  ]H!)2.  and  in  1891:  by  Yassale 
and  Sacchi :  among  others  who  experimented  were  Cj-on,  Caselli,  Fried- 
mann,  Maas  and  von  Eiselsberg.'-*  The  most  important  contribution  was 
made  in  1908  by  Paulesco^"  of  Bucharest;  he  found  that  removal  of  the 
anterior  lobe  is  equivalent  to  removal  of  the  entire  gland  (i.  e.,  death  in 


4.  Oppfnlieini :     Discussion.   Arcli.  f.  Psycliiat..    1901.  xxxiv.  303. 

5.  Babinski,  J.:  Tumemis  du  corpo  pituitaiie  sans  acromegalio  et  avec  arn't 
de  diivelopment  des  organesgonitaiix,  Rev.  neiuQl..  1000.  viii.  531. 

G.  Frtilich,  A.:  Ein  Fall  von  Tumor  der  Hypophysis  Cerebri  oiine  Akroniegalie. 
Wien.  klin.  Rundschau.,  1901,  xv,  883. 

7.  Crow,  S.  J.,  Cushing,  H.,  and  Homans  .J. :  Experimental  Hypophysectomy, 
Bull.  Johns  Hopkins  Hosp.,  1910,  xxi,  127;  Effects  of  Hypophyseal  Transplanta- 
tion, Quart.  Jour.  Exper.  Physiol.,  1909,  ii,  389;  Cushing.  H. :  Sexual  Infantilism 
with  Optic  Atrophy  in  Cases  of  Tumor  Afiecting  the  Hypophysis  Cerebri,  Jour. 
Xerv.  and  Ment.  Dis.,  190G,  xxxvi,  704;  The  Hypophysis  Cerebri:  Clinical  Aspects 
of  Hyperpituitarism  and  of  Hypopituitarism,  Jour.  Am.  Med.  Assn.,  1909.  liii, 
249;  Partial  Hypophysectomy  for  Acromegaly,  Ann.  Surg.,  1909,  1,  1002;  The 
Functions  of  tlie  Pituitary  Body,  Am.  Jour.  Med,  Sc,  1910,  xxxix,  473;  1913, 
cxlv,  313;  Diseases  of  the  Pituitary.  1912;  Cushing  IL,  and  Goetsch,  E. :  Con- 
cerning the  Secretion  of  the  Infundibular  Lobe  of  the  Pituitary  Body  and  Its 
Presence  in  the  Cerebrospinal  Fluid,  Am.  Jour.  Physiol..   1910,  xxvii.  00. 

8.  Burnier:    Hypophyseal  Nanism,  Ann.  Ophthal.,  January,  1912. 

9.  Eiselsberg,  F.  v.:  Discussion  Wien  klin.  Wchnschr.,  1909,  xxii,  287;  Oper- 
ations on  the  Hypophysis,  Tr.  Am.  Surg.  Assn.,  1910.  xxviii.  55:  Am.  Surg..  1910, 
lii.  1:    Arch.  Cbir.,   1912. 

10.  Pauiesco,  N.  C:    L'hypopliyse  du  cerveau,  Paris,  1908,  Vigot  Frereo. 
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Iwi'iily-iuur  li(iui>)  :  llial  1().<.>;  of  llic  ])(istci-ioi'  IoIm-  led  id  jki  appi'rciiiMc 
disturbances,  and  tlial  .separation  of  I  he  stalk  lidin  llic  base  of  the  brain 
aniouiitcil  1(1  a  coinplctc  or  iioarly  coinitletc  rcinfjval.  as  the  case  rniirbt 
be.  In  the  same  year  (  r,)O.S)  appeared  the  notable  work  of  nerring^^ 
on  the  anatomy  and  the  histok)gy  of  tlie  pituitary. 

Tlie  first  operations  on  the  iivpophysis  were  by  Horsley;'-  tlie  oijcra- 
tivc  procedure  in  attacking-  the  hypojihysis  lias  been  studied  on  cadavers 
by  Lowe  and  Koening,  Jr..  hui  has  l)een  cleared  essentially  by  Schloffer," 
who  also  o])t'rated  on  the  first  ])atient  on  the  continent  in  ^[arch.   H'OT. 

AXATOMY    OF   THK   I'lTI  ITAltY 

The  pituitary  body  is  found  in  all  vertebrates;  the  development  of 
this  <iland  begins  very  early  in  embryonic  life.  The  pituitary  is  a  small 
reddish-gray,  vascular  mass  of  an  oval  form,  situated  in  the  sella  turcica, 
where  it  is  retained  by  a  process  of  dura  mater;  this  process  covers  the 
sella  turcica  and  has  a  small  hole  in  its  center  through  which  the 
infundibulum  passes.  The  pituitary  has  a  dual  origin,  the  cerebral  part 
develops  from  a  liollow  protrusion  which  comes  down  from  the  floor  of 
the  third  ventricle;  the  ectodermic  portion  originates  from  a  diverticulum 
of  the  ])harvnx  (Eathke's  pouch)  which  passes  upward  and  unites  with 
the  cerebral  portion  to  form  the  adult  gland.  As  development  goes  on 
the  anterior  or  lower  part  of  the  closed  sac  becomes  thickened,  forming 
the  anterior  part  of  the  ])ituitary  body.  A  more  or  less  definite  cleft 
separates  this  portion  from  the  posterior  lobe,  which  is  composed  of  the 
cerebral  portion  and  of  the  tipper  portion  of  the  ])rimitivc  closed  sac : 
these  tAvo  parts  become  closely  adherent  and  remain  functionally  asso- 
ciated: thus  the  neural  part  becomes  surrounded  by  an  intimate  epithelial 
investment  possessing  a  different  histologieal  i)ieture  from  that  which 
characterizes  the  anteiior  lobe,  though  the  two  are  of  ectodermic  origin. 
The  epithelial  investment  of  the  posterior  lobe,  together  with  its  upward 
extension  on  the  outei-  walls  of  the  infundibular  stalk,  is  designated  the 
pars  intermedia.  During  fetal  life  the  posterior  lobe  contains  a  cavity 
which  communicates  through  the  infundibulum  with  the  cavity  of  the 
third  ventricle;  in  the  adult  it  becomes  firmer  and  more  solid,  and  the 
cavity  is  replaced  by  ]yini)li-channels.  surrounded  by  cells;  these  lym]ih- 
channels  empty  directly  into  the  ea\ity  of  tiie  tliiid  ventricle. 
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tem, Brit.  Med.  Jour.,  1906,  ii,  411. 
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Chir..  1906.  1.  767. 
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In  the  cat  the  i)Ostorior  lobe  retains  throughont  life  its  original  cavity 
in  free  communication  Avith  tlie  third  ventricle  of  the  brain;  the  parts 
which  are  derived  from  the  buccal  epithelium  foim  an  almost  complete 
investment  for  the  nervous  portion,  and  the  original  himen  of  the 
epithelial  pouch  also  ]iersists  thronghout  life  in  the  form  of  a  well- 
marked  cleft. 

The  pituitary  of  the  monkey  more  closely  resembles  that  of  man,  and 
is  a  type  iji  which  greater  fusion  of  the  original  elements  from  which  it 
has  developed  has  taken  place.  The  posterior  lobe  is  solid  throughout. 
Its  investment  by  the  epithelial  portion  is  not  so  complete  as  it  is  in  the 
cat,  and  only  a  small  cleft  remains  as  the  representative  of  the  original 
buccal  pouch. 

The  pituitary  in  man  is  therefore  composed  of  a  large  anterior  lobe 
(pars  anterior),  composed  entirely  of  epithelial  tissue;  of  a  posterior 
lobe  (pars  nervosa)  which  is  of  neural  origin,  and  of  an  intermediate 
portion  (pars  intermedia),  which,  though  of  neural  origin,  becomes 
invested  by  and  intimately  fused  with  a  portion  of  the  epithelial  sac. 

The  anterior  lobe  consists  of  large  granular  cells  and  numerous  blood- 
vessels; the  protoplasm  of  some  of  these  cells  being  receptive  to  eosin, 
some  to  hematoxylin  and  some  barely  staining  at  all ;  it  is  a  gland  pro- 
ducing an  internal  secretion,  which  is  poured  directly  into  the  blood. 
The  pars  intermedia  is  composed  largely  of  neutrophilic  elements.  The 
posterior  lobe  is  made  up  of  two  structures;  of  these  the  part  developed 
from  the  brain  and  consisting  of  neuroglia  and  ependyma  cells  and  fibers 
acts  as  a  framework:  it  is  more  or  less  surrounded  and  invaded  by  epith- 
elium which  probably  furnishes  its  active  part;  the  secretion  passes  into 
the  lymph-vessels  and  is  destined  to  enter  the  ventricles  of  the  brain. 

The  pars  anterior  is  very  vascular.^*  and  tlie  pars  nervosa  is  poor  in 
blood-vessels.  The  anterior  lobe  receives  its  blood-supply  from  about 
eighteen  or  twenty  small  arteries  which  converge  toward  the  stalk  from 
the  various  components  of  the  circle  of  Willis ;  these  vessels  immediately 
break  up  into  numerous  large  sinusoidal  spaces,  in  apposition  with  the 
cells,  and  are  lined  only  by  endothelium;  hence  there  are  no  veins  or 
arteries  proper  in  the  anterior  lobe. 

The  pars  intermedia  derives  its  supply  from  the  vessels  of  the  stalk, 
from  the  adjacent  brain  and  from  the  posterior  lobe.  The  posterior 
lobe  receives  its  arterial  supply  from  a  small  artery  formed  by  the  union 
of  symmetrical  branches  from  each  internal  carotid. 

According  to  Creutzfeldt,"  the  hypophysis  in  the  new-born  is  cylin- 
drical, and  its  dimensions  are,  sagittal  diameter  5  mm.,  frontal  9  to  H 
mm.,  vertical  2  mm.,  and  its  weight  is  90  to  150  mg. :  at  10  vears  it 


14.  Dandy.  \V.  E..  and  Goetsch.  K.:    The  Elood-Siipplv  of  the  ritiiitarv  Bodv. 
Am.  .Jour.  Anat..   1911.  ii.    1.37.  '  .  . 


1/1/,'A    N.    uEi  ni:\  149 

tijJciiimes  a  more  oxal  Iniin,  mostly  due  to  ii;ro\vtli  of  anterior  lobe;  it 
eontiiuies  to  ,<i'ro\v  to  ;><»  yea  is.  is  stationary  until  40  to  50  years,  and  then 
begins  tn  dccliiu'.  hi  adulls  it  has  an  ()\al  rni'iii  and  is  hwgcr  in  \v<itnen 
than  in  men;  its  weiyiil  is  .'),')()  to  S(io  mg. ;  the  sagittal  diameter  is  (i 
to  10.5  mm.,  the  frontal  lo  (o  11..")  mm.,  and  the  vertical  5.!)  to  0.75  mm. 
Erdheim  and  Slumnic"'  examined  150  glands  (»l'  pregnant  women: 
they  noted  a  color  change  from  gray-red  to  white,  and  an  increase  in  size 
and  weight  ot  the  structure  (OOu  to  1,800  mg.). 

EXPERIMENTAL  DATA 

The  researches  of  Goetcli,  Cushing,  .lacnhson.''  Crowe  and  Ilomans," 
and  Weed,  Ciisbing  and  Jaeobson,^^  have  ])ut  (nii-  knowledge  of  the 
pliysiology  of  the  ]Mtuitary  on  a  fli'm  foundation.  On  the  whole,  they 
were  aiile  to  confirm  the  findings  of  Paulesco.  They  discovered  that 
total  removal  of  the  gland  in  adult  dogs  causes  deatli  in  two  or  three 
days,  with  symptoms  of  cachexia  hypophysipriva ;  in  puppies  death  does 
not  follow  for  ten  days  (three  to  twenty).  The  symptoms  of  cachexia 
usually  do  not  ajipear  for  twenty-four  to  forty-eight  hours  after  the 
removal  of  the  gland;  a  marked  diminution  of  urinary  output,  even  to 
anuria  and  a  transient  glycosuria  may  occur  immediately  after  operation 
in  adult  dogs;  and  in  puppies  a  post-operative  polyuria  has  been  often 
observed,  contrasting  with  the  o])posite  cojidition  seen  in  the  adult  dogs. 
The  symptoms  of  cachexia  are  unsteadiness  of  gait  and  lowered  body 
temperature;  an  awkward  arching  of  the  back,  with  incurvature  of  the 
tail  is  characteristic ;  later  there  is  still  further  fall  of  temperature, 
slow  respiration,  slow  pulse,  irregular  nruscular  contraction,  tremors, 
lethargy,  anesthesia,  coma  and  death:  the  temperature  just  before  death 
may  fall  20  C.  Grafts  in  cases  of  total  removal  cause  a  distinct  ]ii'o- 
longation  of  life  through  this  means. 

The  effects  of  posterior  lobe  removal  are  inconclusive;  some  of  tlie 
dogs  had  convulsive  attaeks  with  maniacal  excitement  and  persistent 
erotomania. 

The  results  of  i)artial  removal  of  the  anterior  lobe  are  the  same  if  the 
posterior    lobe    is    remoNt'd    also.      in    puppies    such    removal    leads    to 
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iiifiuililisin;  ilie  animals  reiuain  iinder;?ize(l  aud  the  .secondary  sexual 
characteristics  do  not  develop;  there  is  also  a  tendency  to . hypotrichosis 
and  to  subnormal  temperature.  In  adult  dogs  partial  removal  causes 
adi])osity.  sexual  degeneration,  subnormal  temperature,  hypotrichosis, 
polyuria  and  somnolence  or  restless  playfulness. 

Tolal  rmioval  of  llic  aiilci-ioi'  lobe  causes  dcalli  in  sixty-eight  hours 
with  symi)toms  oi  cachexia;  the  consequences  of  stalk  se|>ara1i(ui  an- 
equivalent  to  a  total  or  nearly  total  hypophysectomy. 

They  also  found  that  ie])eated  injections  of  the  entire  gland  cause  a 
rapid  loss  of  weight  in  puppies  and  in  adult  dogs;  in  cases  of  anterior 
lobe  insufficiency  injections  of  anterior  lobe  extract  cause  a  thermic 
response  (2  to  4  C). 

The  occasional  appearance  of  glycosuria  atiir  ]iy])ophysectoniy  had 
led  these  observers  to  further  study  along  tliis  jiuc  They  noticcil  that 
removal  of  the  postei'inr  lnhc  and  ])art  of  the  anterior  lobe  causes  a 
primary  fall  and  a  subsequent  rise  above  the  iKirmal  in  the  assimilation 
limit  for  sitgars;  that  removal  of  part  of  the  anterior  lobe,  however, 
produces  little  or  no  alteration  in  the  carbohydrate  assimilation  limit; 
the  iciiioxal  of  postei'ior  lobe  alone  causes  no  ])i'imary  glycosuria,  unless 
there  is  considerable  traumatism  of  the  stalk.  l)ut  there  is  an  increased 
sugar  tolerance;  this  increased  tolerance  can  be  brought  down  to  normal 
by  giving  posterior  lobe  extract,  1/20  gni.  sulnutaneously,  1/80  gm. 
intravenously ;  or  2/5  gm.  by  mouth.  In  man  the  normal  limit  for  gluco.se 
by  mouth  is  150  gm.,  and  foj-  levulose  100  gm.  It  will  be  seen  that  in 
cases  of  posterior  lobe  insufficiency  there  is  an  increased  sugar  tolerance; 
sucii  patients  can  take  as  much  as  4nO  gm.  of  glucose  without  api)earance 
of  glycosui'ia. 

To  summarize,  wc  uuiy  say  that  total  rc!U()\a!  (if  the  gland,  or  total 
removal  of  the  anterior  lobe,  causes  death  in  two  oi'  three  days,  with 
symptoms  of  cachexia.  Antei-ior  lobe  insufficiency  in  puppies  cau.sed 
adiposity,  skeletal  infantilism  and  failure  in  appearance  of  the  .secondary 
sexual  characteri.stics ;  in  adult  dogs  anterior  lobe  insufficiency  causes 
adiposity  and  sexual  degeneration.  The  sym]itoms  of  posterior  lobe 
insufficiency  are  increased  sugar  tolerajice,  subnormal  temperature, 
hypotrichosis,  dry  skin,  low  blood-piessure,  adiposity  and  large  ap])etite. 

]!]-:l.\th)x  of  dfap.etks  ixstPini's  to  i)Vsrrrt'iTAi^is:\r 

It  has  long  been  reccjgnized  that  yxjlyuria  with  the  appearance  of 
dextrose  in  the  urine  is  a  not  infrequent  acconijianiment  of  acromegaly: 
but  it  is  only  within  the  last  year  that  both  experimental  and  clinical 
evidence  has  accumulated  to  prove  that  diabetes  insipidus  is  piobably 
due  to  di.sturbed  secretion  of  the  pituitary. 


1/  \h'K    s.    i,'i:i  n/:\  i.ii 

111  KiTl  'riidiiias  Willis  lii.-t  rcct)i;iiizc(l  a  (li>l  iiict  idii  Ix'tweeii  two 
foi'iii^  III'  (liahctcs.  a  saciliariiic  and  a  iioii-saicliaiiiic.  Claude  Bcrnai'd 
di>c(i\ci'('d  his  so-called  diabetic  cciilci-  in  IS  111;  this  point  is  situated  ill 
the  tioor  of  the  fourth  \eii1ricle,  hetween  the  centers  of  the  piieuniogastric 
and  the  aiiditorv  nei'ves  :  |Minctui'e  at  a  point  a  little  lowei'.  causes  simple 
])olyuria.  while  puncture  at  a  point  a  little  hi.u'her  in  the  liDntal  direction 
causes  all)uminui'ia. 


AutlKH-    |Mlii'iit    with    liyiiopituitai  i>in. 


Cusliing  found  that  alter  ceitain  e-\]x'riiuental  luaiiipiilations  of  tlie 
canine  hY]iopliysis.  a  ])osto])eTative  polyuria  was  of  frequent  occurrence: 

in  adults  oli,i;'ui-ia  I'alher  than  diuresis  i'oliows  a  total  extirpation:  in 
vouiiifer  animals  theie  was  diuicsis.  On  the  otlu'f  hand,  in  a  series  of 
])ai1ial  extirpations.  po>topeiative  polyuria  was  almost  always  observed. 
K.\|X'riments  su]i])oit  the  \  icw  that  the  clean-cut  ])osterior  lobe  removals 
elicit  polvui'ia  with  the  izi-eatest  rei^-ulaiity.     Schiil'er  found  that  posterior 
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lube  substaiK-o  given  by  inuuth  increases  the  urinarv  uulpiil  :  the  e.\])eri- 
mental  polyurias  have  therefore  been  brought  about  either  by  a  direct 
hypophyseal  insult,  by  the  injection  of  extracts,  or  by  glandular  iin])lan- 
tations.  An  hypo])hyseal  diuresis  may  also  be  elicited  by  nei've 
stiniulatiiui. 

A  review  of  the  clinical  histories  included  in  many  oL'  the  past  articles 
on  diabetes  insipidus  makes  it  clear  that  a  large  per  cent,  have  slinwn 
symptoms  found  in  lesions  involving  the  base  of  the  brain;  a  giiinniatniis 
meningitis  affecting  the  structnres  in  the  middle  cerebral  fossa  being 
a  particularly  common  accompaniment  of  the  disorder.  Fuchter  and 
Frank  have  emphasized  the  surprising  frequency  with  which  primary 
optic  atrophy,  often  with  Ijitempural  licmiaii(i])sias  which  accompany  the 
encephalitic  polyurias,  are  classified  as  diabetes  insipidus.  Kohlcr  in 
seven  of  his  twenty-two  cases  of  diabetes  insipidus  fonnd  an  affection  of 
the  infundilnilum  :  Oppenheim  in  thirty-six  ])atients  with  basilar  luetic 
meningiti.-  observed  polyuria  in  twelve;  Kruse  in  thirty-four  cases  of 
bitemporal  hemianopsia  noticed  diabetes  insipidus  in  seven  ca.ses ;  Op]xm- 
heim  in  two  cases  of  general  cerebral  symptoms  with  double  tem])oral 
hemiano])sia  and  diabetes  insipidus  fonnd  on  autopsy  a  gumma  in  the 
region  of  the  chiasma  in  one  case,  and  a  gummatous  meningitis  in  the 
region  of  the  chiasma  in  another;  in  1882  Hagenbach  fonnd  a  tuljovcle 
in  the  infundibulnm  of  a  girl  (4i/£>  years  old)  who  had  snffered  a  good 
deal  from  thirst  and  polynria ;  in  1903  Eosenhaupt  reported  a  case  of 
diabetes  insipidus  in  which  a  sarcoma  of  the  anterior  lobe  of  the 
hypophysis  was  found;  in  1013  Frank  reported  a  case  of  diabetes 
insipidus,  due  to  a  metastatic  carcinoma  of  tlie  hypophysis,  and  Simmond 
reported  a  ease  due  to  a  gunshot  wound  of  the  hypophyseal  neighborhood. 
The  evidence,  both  experimental  and  clinical,  is  therefore  in  favor  of 
the  view  that  diabetes  insipidus  is  probably  a  manifestation  of 
dyspituitarism. 

TTIE    XERVOUS    CONTROL    OF   riTUITARY    SECRETIOX 

Recent  studies  by  Dandy  demonstrated  the  presence  of  non-medulated 
fibers  coursing  from  the  carotid  plexns  into  both  lobes  of  the  pituitary 
body.  This  histological  demonstration  of  a  sympathetic  nerve  supply 
txD  the  gland  spoke  in  favor  of  a  possible  nervous  influence  over  its 
secretion.  This  discovery  led  "Weed,  Jacobson  and  Cushing^^  to  study 
the  nervous  control  of  pituitary  secretion,  and  to  further  studies  on  the 
role  of  the  hypophysis  in  the  metabolism  of  carbohydrates.  They  found, 
"provided  there  is  a  storage  of  glycogen  available  for  discharge,"  that : 

1.  A  piqflre  of  the  li.vpo|)liysis  in  the  rabbit  is  comparable  in  its  glycosinic 
response  to  ])iqfire  of  Bernard's   so-called   sugar   center   in   the  fourth  ventricle. 

2.  Stimulation  of  superior  cervical  ganglion  by  faradization,  or  even  by  the 
manipulation  necessary  for  its  exposure,  causes  glycosuria  in  tlie  ral)l)it.  cat 
and  doif. 
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3.  Stimulation  of  the  superior  cervical  ganglion,  after  exclusion  of  all  pos- 
sible downward  impulses  to  the  abdominal  viscera  by  way  of  the  vagi,  cervical 
sympathetic  trunks,  or  spinal  cord,  leads  to  glycosuria. 

4.  Stimulation  of  the  superior  cervical  ganglion,  after  separation  of  all 
synopses  of  the  sympathetic  system  by  administration  of  nicotin,  causes 
glycosuria. 

5.  Direct  faradic  stimulation  of  the  hypophysis  itself,  by  a  transphenoidal 
operation,  gives  glycosuria  even  after  preliminary  transection  of  the  spinal  cord 
and  cervical  sympathetic  trunks. 

6.  If  the  posterior  lobe  of  the  hypophysis  has  previously  been  removed  by 
operation  the  usual  stimulation  of  the  superior  cervical  ganglion  fails  to  give 
glycosuria. 

7.  Direct  faradic  stimulation  of  the  hypophysis  provokes  glycosuria,  even 
after  transection  of  the  spinal  cord  above  the  splanchnics. 

8.  A  Bernard  piqtlre  will  likewise  cause  glycosuria  even  after  transection  of 
the  spinal  cord  above  the  splanchnics. 

They  came  to  the  conclusion  that  stimulation  of  the  superior  cervical 
ganglion  causes  a  discharge  into  the  blood-stream  of  the  posterior  lobe 
secretion;  this  substance  is  presumably  carried  through  the  vascular 
system  to  the  glycogen  storehouses  of  the  body,  where  it  inaugurates 
glycogenolysis. 

PHYSIOLOGICAL   ACTION"   OF   TITUITARY   EXTRACT 

Schafer^^  and  Oliver  were  the  first  to  study  the  physiological  action 
of  pituitary  extract;  they  experimented  with  the  whole  gland.  They 
found  that  watery  or  salt  extracts,  even  when  boiled,  raised  the  blood- 
pressure  and  constricted  the  peripheral  blood-vessels.  In  1898  Howell 
observed  that  the  blood-pressure  rise  was  due  to  posterior  lobe  extract 
only,  and  that  when  the  blood-pressure  was  raised  the  pulse  was  slowed. 
In  1901  Magnus  and  Schafer  noticed  that  the  pituitary  extract  was 
diuretic,  and  in  1906  Herring  and  Schiifer-^  observed  that  although 
posterior  lobe  extract  constricts  the  arteries  of  the  whole  body,  it  dilates 
the  arteries  of  the  kidneys.  Wiggers  pointed  out  that  the  extract  slows 
the  heart  and  increases  the  amplitude  of  its  contractions;  he  also 
observed  that  it  inhibitis  the  flow  of  pancreatic  juice  and  is  mydriatic. 
Other  writers'-^'  --  have  discovered  that  pituitary  extract  causes  contrac- 
tion of  uterine,  vesical  and  intestinal  muscles,  and  that  it  promotes  the 
secretion  of  milk.  Gushing  pointed  out  that  in  puppies  suffering  from. 
hypopituitarism,  injections  of  anterior  lobe  stimulate  growth  and  cause 

19.  Schafer,  E.  A.:  Die  Functionen  des  Gehirnanhanges,  Berner  Universtats- 
chriften.  1911.  part  B;  Schafer.  E.  A.,  and  Vincent.  S.:  The  Physiological  EflFects 
of  Extracts  of  the  Pituitary  Body,  Jour.  Physiol.,  1809-1900,  xxv,  87. 

20.  Schafer  and  Herring.  P.  T. :  The  Action  of  the  Pituitary  Extract  Upon  the 
Kidney,  Phil.  Tr.,  London,  1906.  cxcix,  1. 

21.  Bell,  W.  B.:  The  Pituitary  Body  and  the  Therapeutic  Value  of  the 
Infundibular  Shock,  Uterine  Atony  and  Intestinal  Paresis,  Brit.  Med.  Jour., 
1909,  ii.  1609. 

22.  Biedl,  A.:    Innere  Sekretion,  Berlin,  1910. 
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a  thermic  rise  (2  to  4  C),  and  that  injections  of  posterior  lobe  lead  to 
emaciation  and  reduced  sugar  tolerance. 

CLINICAL   MANIFESTATIONS  OF   DYSPITJITAEISM 

In  man  the  clinical  manifestations  are  nearly  the  same  as  those  found 
by  Gushing  in  dogs;  the  symptoms  resolve  themselves  into  those  due  to, 
(1)  hypo-  or  hypersecretion  or  perversion  of  secretion  of  the  gland 
itself;  (3)  those  due  to  increased  cerebral  pressure;  (3)  those  due  to 
the  local  pressure  of  the  tumor,  and  (-i)  those  due  to  the  involvement  of 
the  other  ductless  glands. 

Deficiency  of  anterior  lobe  in  children  leads  to  infantilism;  there  is 
inhibition  of  skeletal  development.  Hypersecretion  of  the  anterior  lobe 
leads  to  gigantism  in  cases  in  which  the  epiphyseal  centers  had  not  yet 
ossified,  and  to  acromegaly  in  adults ;  that  gigantism  and  acromegaly  are 
closely  related  is  evident  from  the  observations  of  Sternberg;-^  he  found 
that  20  per  cent,  acromegalics  are  over  5  feet  10  inches  in  height,  and 
that  40  per  cent,  of  all  giants  have  some  signs  of  acromegaly.  In  hyper- 
pituitarism there  is  hypertrophic  alteration  of  the  skin,  and  increase  in 
size  of  the  hair  follicles;  there  is  also  hypertrophy  of  the  papillae  and 
activation  of  the  secretory  glands;  so  that  the  skin  becomes  greasy  and 
moist;  hypertrichosis  is  marked.  Deficiency  of  posterior  lobe  is  usually 
associated  with  adiposity  and  increased  sugar  tolerance ;  the  temperature 
is  usually  subnormal,  and  the  subjective  chilliness  and  drowsiness  indicate 
diminished  metabolism.  The  skin  is  usually  smooth;  may  even  suggest 
edema,  but  does  not  pit;  hair  on  the  scalp  may  be  abundant,  but  axillary 
and  pubic  hair  may  be  entirely  wanting;  the  nails  are  often  small  and 
do  not  show  the  crescent  at  their  base ;  constipation  is  often  obstinate  and 
usually  improves  on  glandular  therapy ;  psychic  disturbances  are  frequent 
and  are  usually  due  to  involvement  of  frontal  and  temporal  lobes.  The 
s3-mptoms  of  cerebral  involvement  are,  change  in  disposition,  enfeeble- 
ment  of  memory,  disorientation  and  ".  .  .  notable  always  is  the  utter 
lack  of  appreciation  of,  and  complete  indifference  to,  the  existing  con- 
dition." In  h}q)erpituitarism,  temperamental  changes,  wakefulness,  lack 
of  concentration  and  irritability  are  more  common;  in  hypopituitarism 
mild  psychoses  to  extreme  mental  derangements  with  epilepsy  are  not 
infrequent. 

SYMPTOMS  OF  INCREASED  CEREBRAL  PRESSURE 

These  are  too  well  known  to  need  any  detailed  mention  here;  they 
are,  in  general,  headache,  general  convulsions,  double  optic  neuritis  and 
optic  atrophy,  change  of  disposition  and  of  mental  power,  vomiting, 
vertigo,  changes  in  the  pulse-rate  and  attacks  of  syncope;  the  general 

23.  Sternberg,  M.:      Beitrage  zur  Kenntniss  der  Akromegalie.  Ztschr.  f.  klin. 
Med.,  1895,  xxvii,  86. 
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symptoms  occur  irrespective  of  the  location  of  the  tumor  and  depend  on 
its  rapidity  of  growth,  its  vascularity  and  its  pathological  character. 
They  vary  in  severity  from  time  to  time.  When  a  tumor  is  growing 
rapidly  they  are  very  severe;  if  it  remains  stationary,  they  may  almost 
disappear.  Headache  is  the  most  important  and  constant  symptom  of 
brain  tumor;  it  varies  in  intensity,  but  is  usually  severe;  general  con- 
vulsions are  the  next  most  frequent  symptom  of  brain  tumor;  they  are 
particularly  liable  to  occur  as  an  early  symptom  in  children;  vomiting 
is  also  more  frequently  observed  in  children  than  in  adults ;  it  usually 
occurs  without  special  relation  to  the  time  of  meals. 

NEIGHBORHOOD   SYMPTOMS 

One  of  the  most  important  local  symptoms  is  primary  optic  atrophy ; 
later  there  is  a  superimposed  optic  neuritis  due  to  the  growth  reaching  a 
large  state.  There  is  some  distortion  in  the  visual  fields  in  almost  all 
cases;  bilateral  defects  are  almost  twice  as  common  as  homonymous 
lesions;  mere  tendencies  toward  temporal  defects  must  be  carefully 
looked  for;  particularly  defects  limited  to  color  peripheries.  The  pri- 
mary defect  usually  first  involves  the  color  boundaries  alone,  in  one  upper 
temporal  quadrant ;  this  is  followed  by  a  more  or  less  complete  temporal 
hemiachromatopsia;  in  all  cases  the  color  fields  become  involved  first, 
the  form  fields  later;  the  macular  area  is  often  spared  for  a  long  time, 
but  finally  becomes  implicated;  rarely  are  the  two  eyes  affected  to  the 
same  degree.  Abnormal  pupillary  conditions  are  often  present ;  a  definite 
hemiopic  pupillary  response  and  a  negative  oculomotor  reaction  to  the 
prism  deflection  of  an  image  in  the  blind  half  of  the  retina  may  be 
expected  when  only  half  blindness  is  complete.  Oculomotor  implication 
is  often  present,  as  are  also  double  vision,  palsies  and  nystagmus. 

Other  nerves  may  be  involved ;  the  individual  may  have  anosmia,  tri- 
facial neuralgia  and  spasticity  due  to  pressure  on  the  central  peduncles. 
Uncinate  seizures  are  surprisingly  common  and  the  frontal  lobe  is  not 
infrequently  involved. 

He  may  also  have  local  signs  in  the  nasopharynx,  as  troublesome 
epistaxis,  intermittent  discharge  of  mucus  into  the  pharynx  and  in  a 
few  a  tumor  can  be  seen  and  felt  in  the  retropharynx. 

Among  the  most  important  of  the  local  symptoms  is  deformation 
of  the  sella  turcica ;  extreme  hypersecretion  and  hyposecretion  may  exist 
with  but  little  if  any  alteration  in  the  shadow  cast  by  the  bony  encase- 
ment of  the  gland ;  the  sella  may  be  well  preserved,  even  though  the 
tumor  may  be  enormous  and  has  been  of  long  duration.  There  are  three 
ty]3es  of  sella  deformation;  (1)  those  associated  with  thickening  of  the 
clinoids  and  dorsum  epiphii;  (2)  those  with  thinning  from  pressure 
absorption  of  these  parts,  and  (3)  those  with  more  or  less  destruction  of 
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all  outlines.     Equally  important  are  the  abnormally  small  sellae,  which 
accompany  the  primary  glandular  hypoplasias  of  the  young. 

SYMTOMS  REFERABLE  TO  OTHER  DUCTLESS  GLANDS 

Although  our  knowledge  of  the  internal  secretions  is  incomplete  and 
confused,  much  progress  has  been  made  in  this  branch  of  medical  sci- 
ence in  the  last  decade.  One  fact  has  been  clearly  brought  out,  and 
that  is  that  the  physiological  connection  of  all  the  ductless  glands  is  an 
intimate  one,  and  that  in  pathological  conditions  of  one  of  them  all  the 
other  glands  are  affected.-*'  -"'  ^®'  "•  ^*  The  influence  of  one  gland  on 
another  may  be  compensatory  or  inhibitory.  The  existence  of  a  rela- 
tionship between  the  thyroid  and  the  hypophysis  is  perhaps  the  most 
satisfactorily  demonstrated  of  all  the  possible  interrelations  of  endosecre- 
tory  organs.  Eogowitch  has  found  that  after  thyroidectomy  the  pitui- 
tary hypertrophies.  In  Basedow's  disease  sex  functions  are  often 
affected;  in  inyxedema  there  is  sex  depression.  Parchow  and  Goldstein 
have  concluded  that  there  exists  a  distinct  antagonism  between  the 
thjToid  and  the  ovaries.  Charrin  and  Jardy,^^  however,  came  to  the 
opposite  conclusion.  Cooper  had  observed  hypertrophy  of  the  tliymus 
in  Basedow's  disease.  In  Switzerland  the  offspring  of  goitrous  mothers 
have  both  thymus  and  thyroids  enlarged ;  thyroidectomy  raises  the  assim- 
ilation limit  for  dextrose,  showing  the  influence  of  the  thyroid  on  the 
pancreas.  A  theory  that  the  adrenals  are  related  to  the  sex  functions 
was  proposed  by  Meckel  (1806)  ;  in  certain  aborted  fetuses  he  had  noted 
that  both  the  adrenals  and  the  gonads  were  lacking ;  in  animals  in  which 
sexuality  is  marked,  the  adrenals  are  notably  large;  in  birds  and  in 
amphibia  the  gonads  and  the  adrenals  are  closely  associated  in  position. 
Bullock^^  and  Sequeira  have  been  able  to  find  in  the  clinical  literature 
twelve  cases  of  children  showing  sexual  precocity,  who  at  autopsy  were 
found  to  have  enlarged  adrenals;  ten  of  these  were  females  from  2  to  11 
years  of  age.  Pansini  and  Boneanti  noticed  hypertrophy  of  the  tlmnus 
in  Addison's  disease.  Erdheim  and  Stumme^®  found  hypertrophy  of  the 
pituitary  in  pregnancy;  the  pituitary  is  normally  held  in  check  by  secre- 
tions of  the  ffonads. 


24.  Hopkins,  R.  G.:  The  Interrelation  of  the  Organs  of  Internal  Secretion, 
Am.  Jour.  Med.  Sc,  1911.  cxli,  374. 

25.  Kidd,  L.  J.:    The  Pineal  Body,  Med.  Chronicle.  1912,  Ivii,  154. 

26.  Sajous:    The  Internal   Secretions,   1912. 

27.  Tandler,  M. :  Ueber  den  Einfluss  der  innersekretion  Anteile  der 
Geschlechtsdriisen  auf  die  aussere  Erseheinung  des  Menschen,  Wien.  klin. 
Wchnschr.,  1910,  xxiii,  459-467. 

28.  Vincent,  S. :    Internal   Secretions  and  the  Ductless  Glands,  London.    1912. 

29.  Charrin  and  .lardy:    Comp.  rend.  Acad.  d.  se.  Paris,  1906.  cxlii,  1442. 
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aoaio.ix 

lIUI|l!lU.IOJ.)Q 


+  : 


+ 


+  +  + 


JO  siuo;diuA's^ 


+      +      + 


:     +      : 


i!iuoi[:)sY- 


+      :     +    ++      :+      :      :     + 


uoijB^uatuStjj 


A^isocIipY' 


+    +    +      :+    ++      : 


+    +      :+      :  :      :     + 


Bjnssajj-poojy^ 

A\07 

ajnesajjj-pooiji^ 
IBiuJO>^-qii^' 


ssau[UQ 
lB;uoj\: 


+    +    +      :+      :  + 


+  :     +  : 


:     +    +      :+      :+      :     + 


+    +    +      :+      :  + 


A^ioooe.ij 


+    ■ 


+ 


sisoqau^^oclAjj 


sisoqDu;jadAjj 


BUUSOOAjg 


+    +      :+      : 


+ 


+      : 


+  :     + 


+      :      :     +  :     +  : 


+ 


eOUBJ3[OJ^ 

8;BjpiqoqjB3 

P3SB9.I0UJ 


+    +      :+      :  + 


8ou9:jodiui 


+    +    +    ++      :+      :     +    + 


sseusnoioooaaj 


+  :     + 


BISB[dodAJJ 

lB;iueo 


+    +    +      :+      :+      :     +      : 


BisB[djadA"j[ 
jB^iuaf^ 


+  :     +  :     + 


q^A^ojgjapuQ 
lBpia>is 

UISIJJBA\Q 


+    +      :  + 


q:jA\0JojaA0 


+ 


+  :     +    + 


S  5  S 


-  o 
O   t-  C  ;S   — 

r  £  .2  ^  .2 

4;  ^  -jJ  ,^  ♦J 


"5  .2 

CD  -^^ 
CS  ■<-' 


O  -f  V         —>  ■*-• 


>>^  OS   C/   ^   OJ   ^ 


1 1 


xt.Ji,fc.tc^fc.a5 


in        U        Sh 


158  AMERICAX     JOUHyAL     OF     DISEASES     OF     CHILDREN 

Enoiigli  has  been  stated  to  substantiate  the  statement  that  every  dis- 
turbance of  a  ductless  gland  is  really  a  polyglandular  disturbance,  and 
that  some  of  the  symptoms  present  in  disturbances  of  any  one  of  the 
glands  are  probably  due  to  the  secondary  involvement  of  the  other  glands. 

In  studying  the  table,  it  will  be  evident  that  the  presence  of  any  of 
the  following  symptoms  in  any  case  should  arouse  our  suspicion  of  a 
disturbance  in  the  ductless  gland  system.  The  symptoms  are  as  follows : 
Dwarfism  or  skeletal  overgrowth,  adiposity  or  emaciation,  sexual  pre- 
cociousness  or  impotence,  hypertrichosis  or  hypotrichosis,  genital  hyper- 
plasia or  atrophy,  mental  precociousness  or  dulness,  high  or  low  blood- 
pressure,  glycosuria  or  increased  carbohydrate  tolerance,  asthenia,  pig- 
mentation of  the  skin  and  subnormal  temperature.  This  table  also  shows 
that,  although  the  same  symptom  may  be  present  in  disturbances  of 
different  glands,  yet  there  are  symptom-complexes  Avhich  are  pathog- 
nomonic and  strongly  point  to  the  involvement  of  a  particular  gland. 

The  following  symptoms  present  in  dyspituitarism  are  referable  to 
secondary  involvement  of  the  other  ductless  glands :  Imperfectly  acquired 
secondary  sexual  characteristics  in  cases  in  which  the  lesion  antedates 
puberty,  and  of  resultant  amenorrhea  or  impotence  with  retrogressive 
sexual  changes,  when  the  malady  develops  after  the  acquirement  of 
adolescence;  pigmentation  of  the  skin,  asthenia,  low  blood-pressure  and 
hypoglycemia  point  to  adrenal  involvement. 

PATHOLOGY 

Disturbances  of  the  pituitary  may  be  primary  or  secondary,  func- 
tional or  organic.  The  primary  organic  disturbances  may  be  due  to 
hyperplasia  of  the  gland,  to  tumors  of  the  gland  or  to  tumors  arising  in 
the  neighborhood  of  the  pituitary,  and  which  compress  it  and  alter  its 
secretion;  such  tumors  usually  do  not  cause  acromegaly;  any  tumor  of 
the  brain  or  anything  which  prevents  the  secretion  of  this  gland  (e.  g., 
hydrocephalus)  from  entering  the  third  ventricle,  may  cause  s3^mptoms 
of  dyspituitarism. 

In  29  cases  that  were  operated  or  came  to  autopsy,  Gushing  found 
that  23  were  due  to  homoplastic  epithelial  growths  and  6  were  heteroplas- 
tic ;  of  these,  1  originated  from  a  developmental  rest,  2  were  teratomas, 
2  infundibular  cysts  and  1  endothelioma.  Of  60  cases  of  acromegaly 
which  came  to  autopsy,  collected  by  Creutzfeldt,^^  8.3  per  cent,  were 
without  any  hA^Jophyseal  changes;  25  per  cent,  were  sarcoma;  20  per 
cent,  hyperplasias;  13.3  per  cent,  struma;  20  per  cent,  adenoma;  1.6  per 
cent,  glioma;  6.6  per  cent,  no  definite  diagnosis  made.  In  55  cases  of 
tumor  of  the  hypophysis,  without  acromegaly,  he  found  sarcoma  in  27.27 
per  cent.;  hyperplasia  in  9.09  per  cent.;  struma  in  5.45  per  cent.;  ade- 
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noma  in  18.18  per  cent.;  Flatten  epitheltuinoren,  34.54  per  cent.;  ter- 
atoma, 1.8  per  cent.;  lipoma,  1.8  per  cent.,  and  metastatic,  1.8  per  cent. 

CLINICAL   TYPES 

One  of  the  earliest  types  to  be  recognized  is  acromegaly.^  This  type 
is  too  well  known  to  need  any  detailed  description.  Closely  associated 
with  this  type  are  the  cases  of  gigantism  f^  they  are  both  due  to  hyper- 
secretion of  the  anterior  lobe;  gigantism  occurs  in  cases  in  which  the 
epiphyseal  centers  had  not  yet  ossified;  whereas,  acromegaly  usually 
occurs  in  adults ;  still  cases  of  acromegaly  have  been  reported  in  children 
by  Antonini  and  Marzocchi,  de  Cyon,^-  Eake,  Salle  and  others.  The 
most  notable  symptoms  of  acromegaly  are  skeletal  overgrowth,  main  en 
large,  phalangeal  alteration,  mandibular  prognathism,  spacing  of  teeth, 
rounding  of  shoulders,  sternoclavicular  enlargement,  peculiar  cranial 
configuration  and  hypertrichosis. 

TYPE   FROHLICH 

To  this  type^  belong  those  cases  which  have  neighborhood  symptoms 
of  tumor  of  the  hypophysis,  without  any  evidences  of  acromegaly;  these 
cases  have  a  peculiar  adiposity;  with  a  feminine  type  of  distribution  of 
the  fat  when  it  occurs  in  males ;  there  is  aplasia  of  the  genitals,  hypotri- 
chosis, subnormal  temperature,  undersized  stature,  psychoses  of  varying 
nature  and  increased  carbohydrate  tolerance.  These  cases  are  due  to 
hyposecretion  of  the  posterior  lobe.  Such  cases  in  children  have  been 
reported  by  Frohlich,  Babinski,  Hochwart,  Uhlthoff,  Cagnetto,^^  Erd- 
heim,  Israel,  Woolcombe,  Creutzfeldt,  Gushing  and  others. 

TYPES    BURXIER 

In  1912  Burnier*  collected  a  group  of  cases  from  the  literature  and 
added  one  of  his  own  cases,  which  in  addition  to  local  signs  of  hypo- 
physeal tumor  and  signs  of  posterior  lobe  insufficiency,  showed  marked 
dwarfism.  These  cases  are  due  to  hyposecretion  of  both  lobes.  The 
most  important  symptoms  of  this  type  are  optic  nerve  atrophy  (almost 
invariably  present),  adiposity,  dwarfism  and  atrophy  of  external  and 
internal  genitals.  Such  cases  have  been  recorded  by  Burnier,  Kon, 
Benda,  Hutchinson,  Heuter,  Bartels,  ISTazair,  Zollner,  Mixter  and  Quack- 
enboss  and  others. 

TYPE    CUSHING 

It  is  Gushing  who  pointed  out  that  a  pituitary  may  be  hypersecreting 
at  one  time  and  hyposecreting  at  another;  and  that  in  fact  all  cases  of 
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33.  Cagnetto:    Virchow's  Arch.  f.  path.  Anat.,  1904. 
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hyperpituitarism  show  evidences  of  hypopituitarism  as  the  disease  pro- 
gresses. It  is  he  also  who  made  the  observation  that  one  lobe  may  be 
hypersecreting  and  the  other  lobe  hyposecreting  at  the  same  time;  and 
thus  we  may  have  a  variety  of  mixed  types.  He  especially  called  atten- 
tion to  cases  of  skeletal  overgrowth  associated  with  adiposity  and  sexual 
infantilism  without  acromegaly. 

DIAGNOSIS 

Diagnosis  of  acromegaly  and  gigantism  is  simple ;  the  Eoentgen  rays, 
however,  are  of  great  aid.  They  may  show  an  enlarged  sella  turcica,  or 
they  may  show  enlargement,  broadening  and  tufting  of  the  phalanges. 
In  posterior  lobe  insufficiency,  the  estimation  of  the  sugar  tolerance  is  of 
rmportance.  We  must  always  suspect  posterior  lobe  insufficiency  in  indi- 
viduals who  can  take  more  than  150  gm.  glucose  and  100  gm.  levulose  by 
mouth  without  glycosuria.  In  some  cases  of  anterior  lobe  hyposecretion 
there  is  a  thermic  response  when  they  receive  an  injection  of  anterior 
lobe  extract.  The  symptom-complex  of  skeletal  overgrowth  or  dwarfism, 
adiposity,  genital  atrophy,  optic  nerve  atrophy,  deformation  of  sella  and 
increased  carbohydrate  tolerance  are  absolutely  pathognomonic  of 
dyspituitarism. 

TREATMEXT 

Treatment  may  be  medical,  surgical  or  both;  surgical  intervention  is 
indicated  to  relieve  general  central  pressure;  to  relieve  neighborhood 
symptoms  and  to  implant  pituitary  gland  in  cases  of  hyposecretion.  To 
relieve  general  cerebral  pressure  symptoms  a  subtemporal  decompression 
is  indicated;  for  the  neighborhood  symptoms,  fragmentary  extirpation 
of  the  tumor  or  removal  of  the  sellar  floor  and  opening  of  the  capsule 
are  the  operations  of  choice  in  the  absence  of  pressure  sjTnptoms,  but 
when  headaches  are  very  severe  a  sellar  decompression  should  be  advised. 
The  medical  treatment  consists  in  the  application  of  radium  after  opera- 
tion and  the  administration  of  whole  gland  extract  by  mouth  or  hypo- 
dermically,  the  dose  varying  in  each  case,  depending  on  the  amount  of 
posterior  lobe  insufficiency. 

Alex.  K.,  12  years  old.  was  brought  to  the  Vanderbilt  clinic  (Pediatric 
section),  by  his  mother.  April  27,  1912.  The  mother's  chief  concern  was  that 
her  son's  genitals  were  very  much  undeveloped :  she  also  stated  that  he  suffered 
a  great  deal  from  headaches,  vertigo,  double  vision  and  vomiting,  and  that  he 
always  felt  cold. 

Family  history  was  negative.  A  brother  of  the  patient,  who  had  also  been 
treated  at  the  clinic  two  years  previously,  was  a  Mongolian  idiot  and  had  died 
of  pneumonia.  The  birth  of  the  patient  was  normal ;  he  was  breast  fed  for  nine 
months:  he  had  pneumonia  at  5  months  and  measles  at  1  year;  suppurative 
adenitis  at  2  years;  no  other  acute  illness;  for  the  last  two  or  three  years  the 
patient  had  been  complaining  of  headaches,  double  vision,  vertigo  and  vomiting; 
the  vomiting  was  regardless  of  the  nature  of  food  or  time  of  feeding.  He  was 
always  cold  and  suffered  a  good  dead  from  constipation. 
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Physical  examination  revoalfd  a  very  well  nourished  boy:  weij^ht  93i/>  pounds 
(normal  weight  for  boy  of  12  years  is  81  pounds);  height  53  inelies  (that  is 
4  inches  undersized  for  his  age)  ;  facies  was  somewhat  peculiar  and  the  expres- 
sion anxious;  slight  exophthalmos  was  jjresent;  no  enlargement  of  the  thyroid 
could  1)0  made  out;  chest  and  abdomen  negative;  the  adiposity  was  of  a  feminine 
type  of  distribution;  the  fat  folds  over  the  hips,  knees  and  feet  were  quite 
marked;  the  genitals  were  liypoplastic;  there  were  no  axillary  nor  pubic  hair; 
the  fingers  were  of  a  peculiar  tapering  kind;  there  was  a  fine  tremor  of  the  fingers 
present;  the  pulse  was  84  to  the  minute;  temperature  97.8  F. ;  examination  of 
the  eyes  revealed  a  bitemporal  hemianopsia;  mentality  was  normal;  Roentgen 
ray  examination  of  the  hands  showed  nothing  abnormal;  that  of  the  head  showed 
slight  enlargement  of  the  sella  turcica. 

May  14,  1912,  the  patient  was  given  250  gm.  of  glucose  on  an  empty  stomach, 
and  all  subsequent  specimens  of  urine  were  collected;  none  showed  any  sugar; 
this  was  repeated  three  times  with  the  same  result;  levulose  the  patient  could 
not  tolerate  in  any  form;  it  was  invariably  vomited.  The  patient  was  given 
1(7  grains  of  pituitary  extract  (whole  gland)  three  times  a  day.  The  urine  was 
constantly  examined  while  the  patient  was  under  treatment  and  no  glycosuria 
appeared;  the  temperature,  which  was  subnormal  before  treatment;  never  ranged 
lower  than  99  F.  after  treatment  was  instituted;  the  constipation  was  also  much 
relieved;  the  pulse  ranged  from  85  to  100.  Under  treatment  the  patient  lost 
10  pounds  in  two  months;  treatment  had.  no  effect  on  the  headaches,  vertigo  or 
vomiting;  a  sellar  decompression  was  suggested,  but  was  refused  and  the  patient 
stopped  coming  to  the  clinic. 

The  presence  of  genital  hypoplasia,  hypotrichosis,  adiposis,  skeletal 
undergrowth,  with  symptoms  of  cerebral  pressure  and  an  enlarged  sella 
turcica,  led  us  to  conclude  that  we  were  dealing  with  a  case  of  hypose- 
cretion  of  both  lobes  (type  Frohlich),  probably  due  to  a  tumorous  growth. 
The  presence  of  slight  exophthalmos,  tachycardia  and  tremor  suggest  the 
presence  of  hyperthyroidism,  which  is  secondary  and  probably  of  a  com- 
pensatory nature,  as  the  thyroid  and  the  pituitary  are  synergic. 
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A    STUDY     OF    THE    WASSERMANN    REACTION    IN    ONE 
HUNDRED     INFANTS  * 
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AND 
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111  an  article  entitled  "The  Wassermaiiii  Reaction  in  Children  and 
Infants,"  ChurchilP  states  that  a  positive  serum  reaction  was  found  in 
thirty-nine  of  101  children  examined.  The  cases  were  taken  "mostly  at 
random"  from  a  large  hospital  for  children.  There  was  a  family  or  past 
history  of  syphilis,  or  signs  of  the  disease,  together  with  a  positive  serum 
reaction  in  twenty-nine  of  these  cases.  In  the  ten  other  cases,  the  serum 
reaction  was  positive  without  a  history  of  or  evidences  suggestive  of 
syphilitic  infection.  The  technic  used  in  some  of  the  cases  was  that 
recommended  by  Wassermann,  but  in  the  majority  the  Noguchi  modifica- 
tion was  employed.  Churchill  was  surprised  to  find  so  large  a  number  of 
positive  serum  reactions  in  children  apparently  free  from  syphilis,  but 
he  wisely  suggested  that  further  studies  were  necessary  before  valid 
conclusions  as  to  the  incidence  of  latent  hereditary  syphilis  could  be 
drawn. 

authors'  investigation 

In  this  investigation  the  sera  from  101  infants,  irrespective  of  the 
reason  for  which  they  were  in  the  hospital,  were  tested.  The  technic 
employed  was  that  advocated  by  Wassermann,  and  in  forty-three  instances 
this  was  supplemented  by  tests  made  according  to  the  method  of  Noguchi. 
The  blood  was  procured  by  means  of  the  suction  apparatus  described  by 
Blackfan.^  The  collection,  from  infants,  of  blood  for  the  Wassermann 
test  has  always  been  attended  with  difficulty,  but  by  the  use  of  this 
method  a  sufficient  quantity  for  both  tests  was  easily  obtained.  Effort 
was  made  to  collect  all  data  that  might  aid  in  establishing  a  diagnosis  of 
hereditary  syphilis. 

Group  I. — In  this  group  there  were  68  infants  from  a  large  foundling 
hospital.  The  youngest  child  was  5  days  old,  and  the  oldest  was  29 
months;  20  were  under  6  months,  24  under  12  months,  16  under  24 
months  and  8  between  24  and  29  months. 
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The  family  lihiory  could  not  be  obtained  in  the  majority  of  cases. 
The  past  history  and  physical  examination  failed  to  show  in  a  single 
instance  any  evidences  of  hereditary  syphilis.  Of  the  68  infants  tested, 
44  were  normal  and  well  nourished,  19  were  slightly  racliitic,  2  had 
Hirschsprung's  disease,  1  had  icterus  neonatorum,  1  had  tetany  and  1 
had  meningitis  (probably  tuberculous). 

Group  II. — There  were  33  infants  in  this  group,  from  the  wards  and 
the  out-patient  department  of  the  St.  Louis  Children's  Hospital.  The 
youngest  child  was  2  weeks  of  age  and  the  oldest  was  30  months ;  9  were 
under  6  months,  10  under  12  months,  12  under  24  months  and  2  between 
24  and  30  months. 

The  family  history  was  known  in  all  of  the  cases  except  one,  an  ille- 
gitimate baby  2  weeks  old.  It  had  no  bearing  on  the  question  at  hand 
in  29.  In  the  remaining  3  cases,  there  were  certain  facts  suggestive  of 
syphilis.  In  Case  32,  the  mother  had  had  one  miscarriage  and  in  Case 
31,  the  mother  had  had  two  miscarriages.  In  Case  33,  to  which  reference 
will  be  made  later,  besides  the  family  history,  the  past  history  and 
physical  examination  were  also  suggestive  of  syphilis.  The  past  history 
and  physical  examination  of  33  infants  in  this  group  presented  no 
evidences  of  syphilis.    The  cases  studied  included  children  with : 

Nutritional    diseases    IS 

Severe  burn   1 

Bronchitis   1 

Eczema    1 

Pyelocystitis 1 

Pneumonia    3 

Idiocy,  Mongolian 1 

Tuberculosis,  pulmonary   1 

Spastic  Paraplegia   2 

Normal 4 

EESULTS  OF  THE  SEROLOGICAL  TESTS 

Of  the  68  infants  comprising  Group  I,  the  Wassermann  test  showed 
no  fixation  of  complement  in  66.  These  66  cases  do  not  require  further 
consideration  inasmuch  as  the  clinical  findings  failed  to  show  any  evi- 
dence of  syphilis. 

Of  the  remaining  2  infants,  there  was  slight  fixation  of  complement 
in  the  serum  from  one  by  both  the  Xoguchi  and  the  Wassermann  method. 
This  infant  (Xo.  68),  29  months  old,  was  well  nourished  and  there  was 
no  reason  from  the  past  history  or  physical  examination,  to  suspect 
hereditary  syphilis.  The  serum  was  tested  at  three  different  times,  and 
each  test  gave  slight  fixation.  As  there  were  no  clinical  evidences  of 
syphilis  and  as  the  fixation  test  at  no  time  was  definitely  positive,  a 
diagnosis  of  hereditary  syphilis  could  not  be  made.  The  case  of  the  other 
infant  (Xo.  67)  is  of  interest  because  no  clinical  evidences  of  latent 
hereditary  syphilis  were  found  and  the  serum  caused  complete  fixation  of 
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complement.  This  child,  28  months  old,  was  well  developed  and  well 
nourished,  and  had  been  in  the  institution  since  birth.  The  blood  was 
tested  repeatedly,  and  each  time  showed  complete  fixation  by  both  the 
Xoguchi  and  the  "Wassennann  methods.  In  view  of  our  present  knowl- 
edo-e  regarding  the  specificity  of  the  Wassermann  reaction,  this  establishes 
the  case  as  one  of  hereditary  sj^hilis  in  spite  of  the  lack  of  confirmatory 
clinical  signs. 

Of  the  33  infants  composing  Group  II,  the  Wassermann  test  showed 
no  fixation  of  complement  in  32,  and  complete  fixation  of  complement 
in  1. 

The  infant  (Xo.  33)  whose  serum  showed  complete  fixation  of  com- 
plement presented  signs  of  syphilis  when  admitted  to  the  hospital.  The 
mother  had  had  one  miscarriage  and  one  still-birth.  The  baby  had  had,  a 
few  weeks  after  birth,  the  snuffles  and  a  desquamation  of  the  skin  from  the 
palms  of  the  hands  and  the  soles  of  the  feet.  On  admission  at  6  months 
of  age,  the  patient,  who  was  undernourished  and  poorly  developed, 
weighed  71/^  pounds.  The  spleen  was  enlarged  and  the  superficial  lymph- 
nodes  were  palpable.     This,  without  question,  was  a  case  of  hereditary 


gypuiiis. 

Case  No. 

1-66 

68 

67 

Family 

History 
Not  known 
Negative 
Negative 

Gboup 

Past 
History 
Negative 
Negative 
Negative 

I 

Phys.  Ex. 
Negative 
Negative 
Negative 

Wassermann 
No  fixation 
Partial    fixation 
Complete  fixation 

Case  No. 

Family 
History 

Group 
Past 
History 

II 

Phys.  Ex. 

Wassermann 

1-30 
31 
32 
33 

2 

1 
1 
1 

egative 

miscarriages 

miscarriage 

miscarriage 

stillbirth 

Negative 

Negative 

Negative 

.Snuffles 

Desquamation 

Negative 
Negative 
Negative 
Palpable 
Spleen 

No  fixation 
^so  fixation 
No  fixation 
Complete  fixation 

To  recapitulate :  In  Group  I  there  were  68  children,  none  of  whom 
gave,  on  investigation  of  their  family  or  past  history  or  by  physical 
examination,  any  evidence  of  hereditary  syphilis.  The  Wassermann 
reaction  was  negative  in  66,  doubtful  in  1  and  positive  in  1.  The 
Xoguchi  modification  was  made  in  43  of  the  cases  in  this  group,  and 
verified  the  results  of  the  Wassermann  test;  i.  e.,  41  sera  were  negative, 
1  was  doubtful  and  1  was  positive. 

In  Group  II  no  clinical  evidences  of  hereditary  syphilis  were  found  in 
30  infants.  In  2  infants  the  family  history  was  suggestive.  In  1  infant, 
the  family  and  past  history  and  the  physical  examination  were  suggestive 
of  syphilis.  The  Wassermann  reaction  was  negative  in  32  of  the  infants 
and  positive  in  1  infant. 

The.se  findings  are  not  surprising.  They  confirm  the  already  estab- 
lished fact  that  in  the  majority  of  patients  in  which  the  family  and  past 
history  and  the  physical  examination  are  negative,  the  serum  reaction  is 
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likewise  negative.  Tn  the  same  manner  a  positive  reaction  in  the  serum 
of  a  patient  with  signs  of  the  infection,  as  is  shown  by  Case  33,  is  to 
be  expected. 

That  a  chikl  without  clinical  evidences  of  syphilis,  but  whose  serum 
gives  a  positive  Wassermann  reaction,  may  still  be  syphilitic,  is  not  a 
new  disclosure,  for  it  has  long  been  recognized  that  hereditary  syphilis 
may  remain  latent  for  an  undetermined  period,  and  become  manifest  at 
a  later  date.  Case  67  is  such  an  instance  and  emphasizes  the  great  value 
of  the  Wassermann  test. 

The  significance  of  a  so-called  partial  or  weak  reaction,  like  that 
obtained  with  the  serum  from  Case  68,  is  not  perfectly  clear,  and  judg- 
ment as  to  the  nature  of  the  case  should  be  deferred.  Observation  of  the 
patient  and  frequent  repetitions  of  the  test,  must  teach  the  meaning  of 
this  type  of  reaction  as  an  aid  to  the  diagnosis  of  hereditary  syphilis. 

Regarding  the  incidence  of  latent  hereditary  sypliilis  as  determined 
by  means  of  the  complement  fixation  test,  larger  series  of  cases  must  be 
studied  and  much  more  information  obtained  before  definite  conclusions 
can  "be  drawn.  The  finding  by  us  of  one  case  of  latent  hereditary  syphilis 
is  at  variance  with  Churchill's  results,  but  that  this  difference  is  more 
apparent  than  real,  is  evident  from  an  analysis  of  the  cases  in  his  Group 
V.  In  this  group  of  his  are  included  children  without  definite  signs  of 
syphilis  and  without  a  suggestive  history,  but  with  a  positive  serum 
reaction.  He  states  that  "there  is  no  ground,  except  a  positive  serum 
reaction,  for  regarding  four  in  this  group  (Xos.  1,  12,  20  and  31)  as 
cases  of  syphilis."  It  seems  to  us  that  these  should  be  regarded  and 
classified  as  cases  of  latent  hereditary  syphilis.  The  positive  serum 
reaction  can  be  explained  only  on  this  basis,  and  a  failure  to  accept  this 
explanation  must  be  taken  as  an  admission  of  doubt  as  to  the  specificity 
of  the  complement  fixation  test,  or  as  an  acknowledgment  of  some  error 
in  technic.  It  would  be  interesting  to  know  the  future  history  and 
clinical  course  of  these  patients. 

The  results  of  this  series,  in  which  only  two  cases  gave  a  positive 
serum  reaction,  are  strikingly  low  as  compared  with  the  thirty-nine  posi- 
tive cases  found  by  Churchill  and  consequently  do  not  confirm  his 
observations  regarding  the  frequency  of  hereditary  syphilis  among  hos- 
pital children.  Several  factors  concerning  the  complement  fixation  test 
should  be  kept  in  mind  as  a  possible  explanation  for  such  a  wide  variation, 
viz.,  the  hypersensitiveness  of  the  Xoguohi  as  compared  to  the  Wasser- 
mann technic ;  the  personal  element  present  in  the  interpretation  of  the 
reaction  and  the  possibility  of  error  in  technic. 

These  two  investigations  show  conclusively  that  small  series  from 
different  sources  give  widely  divergent  results,  and  that  further  studies 
of  larger  series  of  cases  are  necessary  in  order  to  determine  the  prevalence 
of  hereditary  syphilis  among  hospital  children. 


THE    WASSERMA>v^X    EEACTIO^^    m    HEREDITARY    SYPH- 
ILIS,  IN   CONGENITAL   DEFORMITIES   AND   IN 
VARIOUS    OTHER    CONDITIONS   IN 
INFANCY 

L.     EMMETT     HOLT,     M.D. 
Professor   of   Diseases   of   Children,   Columbia   University. 

NEW     YORK 

There  is  probably  no  modern  means  of  diagnosis  of  greater  importance 
than  the  Wassermann  reaction.  This  not  only  enables  one  to  be  certain 
of  the  existence  of  syphilis  in  many  doubtful  conditions,  but  also  to 
exclude  syphilis  in  many  cases  where  formerly  it  was  suspected.  It  is 
the  consensus  of  opinion  at  present  that  latent  as  well  as  active  syphilis 
gives  a  positive  response  to  this  test.  It  is  also  the  general  belief  that 
children  who  react  positively  should  receive  the  benefit  of  antisyphilitic 
treatment. 

Like  all  laboratory  reactions,  the  Wassermann  test  is  not  infallible. 
Positive  reactions  may  be  obtained  in  certain  cases  of  scarlet  fever  and 
in  infection  with  trypanosomes ;  but  neither  of  these  conditions  is  very 
likely  to  be  confused  with  syphilis.  Negative  reactions  may  be  met  with 
in  syphilitic  eases  as  a  result  of  treatment,  whether  by  mercury  or  sal- 
varsan,  and  occasionally  in  other  cases  for  unexplained  reasons.  With 
proper  technic  the  errors  are  chiefly  on  the  negative  side,  but  they  are 
not  numerous.  Errors  due  to  faulty  technic  must  also  be  taken  into 
account.  These  are  much  more  common  and  are  almost  always  on  the 
positive  side,  so  that  the  children  tested  are  pronounced  syphilitic  when 
they  are  not  so.  It  is  absolutely  essential  that  reagents  used  should  be 
right ;  that  the  antigen  be  good  and  well  tested ;  and  that  sheep  or  human 
corpuscles  be  fresh,  preferably  less  than  twenty-four  hours  old,  and 
properly  washed.  A  mistake  in  technic  is  the  probable  explanation  of 
the  large  percentage  of  positive  reactions  obtained  in  children  by  some 
writers.  One  person  with  such  an  experience  has,  indeed,  recently  written 
to  me  raising  the  question  whether  the  Wassermann  test  can  be  relied  on 
in  infants.  It  had  been  used  on  those  who  were  to  be  placed  out  for 
adoption  and  the  number  of  positive  reactions  obtained  was  most  dis- 
turbing. Under  such  circumstances  doubt  should  be  cast  on  the  manner 
in  which  the  test  was  made,  rather  than  on  the  value  of  the  test  itself. 

It  was  to  answer  the  question  as  to  the  frequency  of  active  or  latent 
syphilis  in  the  ordinary  run  of  hospital  infants  as  well  as  in  some  special 


L.     EMMETT     HOLT  1G7 

conditions,  particularly  congenital  deformities,  that  a  series  of  observa- 
tions has  been  carried  on  in  the  Babies'  Hospital  during  the  past  year 
and  a  half. 

The  Noguchi  modification  of  the  Wassermann  test  has  been  employed 
in  all  of  our  patients.  This  has  the  great  advantage,  in  the  case  of 
infants,  of  requiring  much  less  blood  (only  i/>  of  a  c.c.)  than  the  Wasser- 
mann test.  All  of  these  tests,  with  the  exception  of  those  in  the  last 
group  of  seventeen  children  examined,  have  been  made  at  the  Rockefeller 
Institute  by  one  of  Dr.  Noguchi's  assistants  and  under  his  supervision. 
I  think  we  ma3%  therefore,  be  certain  as  to  the  reliability  of  the  technic 
and  the  accuracy  of  the  observations. 

During  the  period  mentioned,  34  cases  of  hereditary  syphilis  were 
admitted  for  treatment.  In  31  of  these,  blood  tests  were  made,  and  30 
gave  a  positive  reaction.  The  single  case  not  responding  was  in  an  infant 
5  months  old,  in  whom  there  was  a  typical  history  of  syphilis,  but  the 
child  had  been  treated  regularly  with  inunctions  of  mercury  for  a  period 
of  three  months  before. 

Previous  treatment  with  mercury  does  not  seem  to  affect  the  reac- 
tion unless  it  has  been  continued  for  a  considerable  time  and  with 
regularity.  For  of  the  30  patients  giving  positive  reactions,  9  had 
been  treated  with  mercury  as  follows:  One  an  infant  6  months  old, 
for  two  weeks;  two  sisters  of  41^  and  22  months,  irregular  treatment 
with  inunctions  since  birth;  one  infant  of  6  weeks,  inunctions  since  it 
was  4  days  old ;  one  child  of  2%  years,  inunctions  irregularly  from  birth ; 
one  infant  of  7  months,  inunctions  and  mercury  internally  for  one  week ; 
one  infant  of  21  months,  irregular  inunctions  and  potassium  iodid  almost 
from  birth;  one  child  of  21,4  years,  irregular  inunctions  from  birth.  If  we 
adopt  the  ordinarily  accepted  view  that  a  positive  Wassermann  reaction 
is  an  indication  that  the  patient  is  not  cured  and  still  requires  treatment, 
it  will  be  evident  from  the  cases  just  cited  how  incomplete  and  how 
uncertain  is  the  cure  of  syphilis  effected  by  mercury  and  potassium  iodid. 

Of  children  who  were  not  regarded  clinically  as  syphilitic,  178  were 
studied.  While  this  number  is  not  large,  it  should  be  remembered  that 
these  cases  were  selected  from  about  1,800  liospital  admissions,  and  that 
they  include,  in  the  first  place,  nearly  every  child  in  whom  even  a  slight 
suspicion  of  syphilis  existed.  Besides,  a  considerable  number  of  infants 
suffering  from  marasmus  or  malnutrition  without  selection  were  exam- 
ined, all  cases  with  congenital  malformations,  and  a  miscellaneous  group 
of  various  acute  and  chronic  diseases  also  unselected.  Of  the  178  tested, 
167  gave  negative  reactions,  and  11  positive  reactions.  The  ages  of  the 
children  were  as  follows : 


Negative 

Total 

85 

90 

33 

35 

33 

36 

16 

17 
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Positive 

Under  6  months 5 

6  to  12  months 2 

1  to  2  years 3 

Over  2  years 1 

Positive  Cases. — Of  eleven  children  showing  no  definite  clinical  evi- 
dence of  syphilis,  but  giving  a  positive  reaction,  five  died  and  came  to 
autopsy.  Four  of  these  showed  perisplenitis  and  perihepatitis  of  sufficient 
degree  to  warrant  a  patliological  diagnosis  of  syphilis.  Three  of  these 
were  marasmus  infants.  In  one  of  them  there  could  be  discovered  no 
family  history  suggesting  syphilis;  in  one  the  mother  had  had  three 
previous  miscarriages ;  in  a  third  there  was  one  previous  miscarriage,  but 
otherwise  a  negative  family  history;  in  a  fourth,  a  child  dying  of  acute 
gastro-intestinal  intoxication,  the  parents  gave  a  definite  history  of 
syphilis,  and  the  child  had  general  glandular  enlargements.  In  only  one 
case  giving  a  positive  reaction  which  came  to  autopsy,  did  the  family 
histor}%  the  examination  of  the  patient,  or  post  mortem  findings  give  no 
suggestion  of  syphilis. 

Of  the  six  positive  cases  which  terminated  in  recovery,  two  were  in 
rachitic  infants  with  moderate  enlargement  of  the  liver  and  spleen;  one 
was  a  child  with  spastic  diplegia,  whose  mother  gave  a  positive  reaction ; 
one  was  a  case  of  sclerema,  with  moderate  enlargement  of  liver  and 
spleen,  but  with  a  negative  family  history;  one  was  a  cretin  with  a 
negative  family  history,  and  one,  a  child  admitted  for  convulsions  of 
unknown  origin.  The  positive  reaction  in  the  infant  last  mentioned  led 
to  tests  of  both  parents,  but  neither  responded.  There  was  nothing  in 
this  patient's  symptoms  to  suggest  syphilis. 

We  have,  therefore,  in  this  group  of  eleven  cases,  only  three  in  which 
no  evidence  of  s}T)hilis  could  be  found,  either  in  the  family  history,  the 
clinical  symptoms  or  the  pathological  findings.  In  the  remaining  eight 
positive  cases,  the  evidence  of  syphilis  was  practically  conclusive  in  five; 
in  the  other  three  cases,  rickets  and  enlarged  liver  and  spleen  were 
present. 

Negative  Cases. — One  hundred  sixty-seven  children  gave  a  negative 
reaction.  In  this  group,  twelve  came  to  autopsy  and  in  none  of  them 
were  any  lesions  present  suggestive  of  syphilis.  The  largest  single  group 
were  fifty-six  infants  with  malformations  or  congenital  deformities. 
Inasmuch  as  syphilis  has  been  thought  to  be  an  etiological  factor  in 
certain  of  these  conditions  they  were  made  a  subject  of  special  study. 
These  cases  were  as  follows : 

Spina-hififla   10       Defective  cerebral  development. .  .        6 

Monorolian  idiocy   S       Cystic  kidney   1 

Spastic  diplegia   6       Hygroma  of  the  neck 1 
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Congenital  cardiac  disease 6       Congenital     obliteration     of     the 

Hare-lip  and  cleft  palate 5           bile  ducts 1 

Hydrocephalus    5       Amaurotic  family  idiocy 1 

Exstrophy  of  the  bladder 1       Clubfeet  and  hands 1 

Microcephalus     4  — 

Total 56 

The  remaining  cases  were  divideil  as  follows: 

Marasmus  and  malnutrition 57  llacliitis   3 

Acute  pneumonia 1(5  Tumor  of  the  brain 2 

Empyema 5  Chorea 2 

Tuberculosis    7  Duodenal  ulcer 3 

And  one  each  of  the  following  conditions:  Pemphigus  neonatorum,  meningeal 
hemorrhage,  scurvy,  leukemia,  diabetes,  encephalitis,  poliomyelitis,  papilloma 
of  the  larynx,  chronic  nephritis,  eczema,  basilar  meningitis,  acute  arthritis, 
hernia,  convulsions,  ulcerative  stomatitis,  hydrocephalus.     Total,  111. 

From  these  observations  it  would  appear  that  syphilis  does  not  play 
an  important  part  in  the  production  of  the  common  congenital  deform- 
ities, since  in  not  a  single  one  of  fifty-six  consecutive  cases  studied  was 
a  positive  reaction  found.  Again,  it  has  been  assumed  that  syphilis  was 
exceedingly  common  in  the  marasmus  type  of  infant  admitted  to  a 
hospital.  I  remember  many  years  ago  while  visiting  the  marasmus  wards 
of  the  Bloekley  Hospital  in  Philadelphia,  asking  of  the  attending  physi- 
cian, who  was  showing  me  through  the  institution,  what  he  did  for  this 
class  of  patients.  "We  give  them  all  mercury  and  the  iodids;  they  are 
all  syphilitic,"  was  his  reply. 

The  presence  in  marasmus  patients  of  enlargement  of  the  liver  and 
spleen  and  superficial  lymph-nodes  is  not  suflBcient  to  warrant  the  diag- 
nosis of  probable  syphilis.  This  is  so  often  assumed  that  we  have  made 
the  size  of  the  spleen  and  liver  a  subject  of  special  study  in  all  patients 
examined.  In  the  167  negative  cases  the  liver  was  much  enlarged  in  12 
and  palpable  in  39  others.  In  the  patients  showing  much  enlargement 
of  the  spleen,  the  liver  was  almost  invariably  enlarged  also,  7  of  the 
cases  showing  much  hepatic  enlargement,  and  8  of  those  showing  splenic 
enlargement  were  rachitic. 

There  was  general  enlargement  of  the  superficial  lymph-nodes,  suffi- 
cient to  be  noted,  in  fifty-two  cases,  or  33  per  cent.,  and  in  twenty  of  these 
the  swelling  was  considerable.  It  is  evident,  then,  that  mere  swelling  of 
the  liver  and  spleen  even  when  associated  is  not  to  be  regarded  as  a  very 
important  sign  suggestive  of  syphilis  in  infants  suffering  from  malnu- 
trition. Both  are  much  more  likely  to  be  seen  with  rickets  than  with 
syphilis.  Moreover,  general  swelling  of  the  superficial  lymph-nodes, 
whether  occurring  alone  or  with  swelling  of  the  liver  and  spleen,  has  no 
special  significance.  The  only  glandular  swellings  that  do  suggest 
syphilis  are  those  of  the  epitrochlears  when  they  occur  without  any 
peripheral  lesion  to  explain  it. 
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CONCLUSIONS 

Cases  of  hereditary  syphilis  almost  invariably  respond  positively  to 
the  Wassermann  test,  even  when  previously  treated  by  mercury,  unless 
the  treatment  has  been  very  thorough  and  protracted. 

After  the  use  of  salvarsan  it  has  been  my  experience  that  it  disap- 
pears much  more  regularly  and  earlier,  but  even  then  in  most  cases  only 
after  repeated  injections. 

Of  178  tests  made  in  hospital  patients  showing  no  definite  signs  of 
syphilis,  positive  reactions  were  obtained  in  but  eleven  and  five  of  these 
were  shown  on  fuller  investigation  or  subsequent  findings  to  be  pretty 
clearly  syphilitic.    Two  of  the  remaining  six  were  doubtfully  so. 

The  great  portion  of  congenital  deformities  have  no  relation  to  syph- 
ilis, since  not  a  single  positive  reaction  was  obtained  in  fifty-six  consecu- 
tive cases. 

Of  sixty-two  patients  suffering  from  malnutrition  or  marasmus,  only 
five  gave  a  positive  reaction,  and  are  included  in  the  group  above  men- 
tioned. Of  the  remaining  fifty-seven,  nearly  one-third  had  very  consid- 
erable enlargement  of  the  spleen  or  liver,  or  both.  Since  the  cases  exam- 
ined were  selected  from  a  much  larger  number,  as  those  most  likely  to  be 
syphilitic,  we  cannot  regard  sj'philis  as  a  common  cause  of  marasmus, 
certainly  in  the  patients  admitted  to  the  Babies'  Hospital.  Since  the 
error,  when  one  exists,  is  almost  invariably  on  the  positive  side,  the 
technic  of  those  who  find  a  very  large  proportion  of  positive  reactions 
among  marasmus  patients  in  institutions  is  open  to  suspicion. 

14  West  Fiftv-Fiftli  Street. 


THE    LUETIN    KEACTION    IN    INFANCY* 
ALAN     BROWN,     M.D. 

NEW     YORK 

Stimulated  by  tlie  discovery  of  the  cutaneous  skin  test  for  tubercu- 
losis, numerous  observers,  notably  Wolff-Eisner,  Neisser  and  Meirowsky, 
attempted  to  obtain  a  similar  reaction  specific  for  syphilis.  These  inves- 
tigators iised  syphilitic  extracts  of  liver,  but  their  results  on  the  whole 
were  conflicting,  owing  to  the  fact  that  they  obtained  reactions  with 
normal  liver  extracts,  as  well  as  those  with  extracts  from  syphilitic  livers. 
This  peculiar  reaction  toward  nonnal  liver  extracts  in  syphilitic  individ- 
uals, was  described  by  Neisser  as  the  state  of  "Umstimmung,"  or  allergic 
reaction.  It  was  not  till  1911  that  Noguchi,  using  pure  cultures  of 
numerous  strains  of  the  pallida  grown  on  solid  media  and  then  ground 
in  a  mortar,  produced  the  substance  known  as  luetin.  By  this  process 
Noguchi  claimed  that  not  only  spirochetes  of  different  ages,  but,  in 
addition,  the  products  of  their  metabolic  processes,  were  obtained,  and 
these  factors  he  considered  important  in  order  to  produce  a  state  or 
condition  of  allergy  or  sensitization  in  persons  supposed  to  be  syphilitic. 

The  luetin  as  prepared  by  Noguchi  is  preserved  in  0.5  per  cent, 
trikresol.  A  syringe  graduated  in  0.5  c.c.  is  necessary.  The  skin  is 
prepared  as  for  the  tuberculin  skin  test.  The  site  chosen  for  injection 
is  preferably  the  outer  side  of  the  upper  arm,  and  the  control,  which 
consists  of  ground  agar  preserved  in  0.5  per  cent,  trikresol,  is  injected  into 
the  opposite  arm.  The  injection  in  each  instance  should  be  made  intra- 
dermally,  .05  c.c.  being  used.  If  the  injection  has  been  properly  made 
the  epidermis  is  raised  to  form  a  pale  circle  which  disappears  within  a 
half  hour ;  this  happens  with  both  the  luetin  and  control. 

With  the  injection  used  for  control  there  is  seen  within  eighteen  to 
twenty-four  hours  a  slight  erythema  around  the  point  of  puncture  which 
disappears  within  two  days.  Where  the  luetin  is  injected  there  occurs 
within  one  to  two  days  a  red  indurated  papule,  which  slowly  increases 
during  the  following  four  to  five  days,  and  then  subsides,  leaving  a  brown 
desquamating  induration.  This  slowly  disappears  in  the  course  of  a 
few  weeks.  Occasionally,  the  indurated  papule  may  go  on  to  pustule 
formation. 

Noguchi  describes  a  torpid  form  in  which  nothing  is  seen  till  two 
or  possibly  three  weeks  after  the  injection,  but  which  thereafter  runs  its 
usual  course.    This  was  not  observed  in  our  series  of  tests.    With  nearly 
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every  infant  there  was  some  variation  in  the  degree  of  reaction,  both  as 
regards  erythema  and  iudnration.  The  pustule,  when  present,  was  not 
larger  than  2  or  3  millimeters  in  diameter.  In  many  syphilitic  infants 
the  skin  is  very  much  thickened  and  indurated  and  in  such  cases  the 
reaction  is  very  difficult  to  interpret.  This  is  also  the  case  when  the  child 
is  very  anemic.  It  is  in  just  such  cases  that  faulty  conclusions  are  apt 
to  be  drawn  and  it  seems  that  in  these  instances  the  extent  of  the  indura- 
tion is  of  more  value  for  diagnosis  than  the  presence  of  the  erythema, 
which  may  be  very  slight. 

In  all,  134  tests  have  been  made  at  the  Babies'  Hospital.  Thirty-four 
were  in  patients  with  hereditary  syphilis,  and  100  in  controls.  Of  the 
syphilitic  infants  all  but  four  gave  a  positive  luetin  reaction.  In  the  100 
controls,  ninety-six  were  definitely  negative  and  four  gave  a  doubtful 
reaction.  All  of  the  negative  cases  were  also  negative  to  the  Wassermann 
test.  In  all  the  cases  regarded  as  syphilitic  the  diagnosis  was  confirmed 
by  the  Wassermann  reaction  and  the  clinical  history. 

The  reactions  according  to  age  were  as  follows : 

Positive  Negative 

Reaction  Reaction 

1  to  3  months  12  4 

3  to  6  months   8  — 

6  to  12  months   6  — 

1  to  4  years  4  — 

30  4 

Of  the  syphilitic  patients  with  a  negative  luetin  reaction,  all  four 
were  cases  of  severe  infections  and  either  the  hemoglobin  was  very  low 
or  the  skin  much  thickened  so  that  one  could  not  be  certain  of  a  positive 
reaction.  Of  the  thirty  positive  luetin  cases,  fifteen  showed  small 
pustules ;  the  other  fifteen  reacted  in  the  form  of  a  definite  inflammatory 
papule.  In  addition  it  was  observed  that  the  more  energetic  the  treat- 
ment the  more  distinct  was  the  reaction.  Especially  was  this  the  case 
after  salvarsan  injections. 

The  influence  of  treatment  on  the  luetin  reaction  was  as  follows: 

No.  of  Positive 

Cases  Reaction 

A.  Salvarsan  only   16  10 

B.  Mercury  and  salvarsan 3  3 

C.  ^Mercury  only    5  5 

D.  Xo  treatment 10  0 

The  cases  used  for  control  embrace  a  wide  variety  of  pathological 

conditions.    They  were  as  follows : 

Cases 

Marasmus   34 

Pneumonia    22 

Empyema    4 

Tetany    3 

Gastro-Enteritis    3 
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Two  cases  of  each  of  the  following:  Spastic  diplegia,  cretinism,  mongolian 
idiocy,  eczema,  rachitis,  liernia.  congenital  heart  disease,  and  tuberculous  peri- 
tonitis.    Total,  Hi. 

One  case  of  each  of  the  following:  Sclerema,  bronchitis,  retropharyngeal 
abscess,  pemphigus  neonatorum,  scarlet  fever,  tuberculous  meningitis,  adenitis. 
Still's  disease,  nevus,  cleft-palate,  hare-lip,  hygroma,  mental  deficiency,  and 
tuberculous  adenitis.     Total,  14. 

In  none  of  these  cases  was  a  positive  reaction  obtained  with  the  luetin 
test.  Four  other  children  gave  a  suspicious  or  doubtful  reaction,  but  in 
only  one  was  a  positive  Wassermann  reaction  obtained.  This  was  a  child 
14  months  of  age,  suffering  from  von  Jaksch's  anemia,  who  gave  no 
clinical  evidence  of  syphilis. 

There  were  fourteen  infants  in  whom  the  test  was  repeated  after 
injections  of  salvarsan  ;  of  these,  eight  became  negative  during  an  average 
period  of  five  months  after  the  first  injection  of  salvarsan.  In  each 
instance  the  Wassermann  reaction  corresponded  with  the  luetin  test,  i  e., 
it  became  negative  at  or  about  the  same  time.  In  the  remaining  six 
positive  cases  the  reaction  was  present  at  the  time  of  the  last  test  made, 
which  averaged  three  and  a  half  months  after  the  first  injection  of 
salvarsan.  In  this  group  also  the  Wassermann  corresponded  with  the 
luetin  test. 

CONCLUSIONS 

1.  These  observations  indicate  that  the  luetin  cutaneous  reaction  is  a 
valuable  addition  to  the  means  of  diagnosis  of  hereditary  syphilis. 

2.  In  the  tests  made  in  the  hospital  the  results  have  corresponded 
closely  with  the  clinical  symptoms  and  the  AVassermann  reaction, 

3.  The  luetin  test  has  the  obvious  advantage  that  it  can  be  readily 
applied  anywhere  by  anyone  and  the  technic  is  comparatively  simple. 

4.  The  interpretation  of  the  reaction  requires  considerable  experience, 
but  with  this  the  number  of  doubtful  reactions  is  small. 
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During  the  period  extending  from  Xovember,  1911,  to  January,  1913, 
there  were  treated  in  the  Babies'  Hospital  thirty-four  cases  of  hereditar}' 
syphilis  by  salvarsan  alone.  In  all  this  series  of  cases  the  injections 
were  given  intravenously  at  the  bend  of  the  elbow.  The  technic  was  as 
follows :  General  anesthesia ;  a  careful  dissection  of  the  vein  and  injection 
through  a  fine  glass  cannula  which  was  substituted  for  the  needle.  In 
other  respects  the  procedure  followed  was  that  usually  observed  in  sal- 
varsan injections. 

This  method  of  injection  was  found  rather  troublesome,  tedious  and 
somewhat  difficult  owing  to  the  small  size  and  fragile  condition  of  the 
veins  of  these  patients.  The  difficulties  were,  however,  in  a  measure 
overcome  with  experience,  and  the  time  consumed  in  the  operation  was 
usually  from  fifteen  to  twenty  minutes.  In  our  later  cases  this  method 
of  injection  was  abandoned  and  the  injections  made  with  a  needle 
directly  into  the  external  jugular  vein.  We  used  a  5  c.c.  glass  Luer 
syringe  with  a  Xo.  22  gauge  needle  1.5  cm.  in  length.  The  patient's  arms 
were  secured  in  a  sheet  and  the  head  hyperextended  and  rotated  to  the 
side  of  the  vein  not  used.  The  crying  of  the  child  caused  the  vein  to 
stand  out  more  prominently  and  facilitated  the  introduction  of  the 
needle.  This  plan  of  procedure  was  found  quite  satisfactory,  except  in 
very  fat  children.  In  them  it  is  almost  impossible  to  reach  the  vein  with- 
out dissection.  This  has  led  us  to  try  in  recent  cases  the  veins  of  the 
scalp,  which  have  been  found  to  be  much  more  satisfactory  than  either  of 
the  preceding.  Either  the  posterior  auricular  or  one  of  the  branches  of  the 
temporal  vein  may  be  used.  These  veins  are  readily  entered  on  account 
of  their  bony  and  fibrous  surroundings.  The  child  is  prepared  as  when 
the  external  jugular  is  to  be  used.  Crying  of  the  child  and  hyperex- 
tension  of  the  head,  make  the  vein  more  prominent.  This  method  of 
injection  has  been  found  to  have  so  many  advantages  over  the  others  used 
that  latterly  it  has  been  the  only  one  employed. 

The  dose  employed  for  infants  up  to  8  months  of  age  was  .05  gm.  of 
salvarsan  or  0.075  gm.  of  neosalvarsan ;  above  this  age,  from  .10  to  .30 
gm.  of  salvarsan  or  .15  and  .30  gm.  of  neosalvarsan,  according  to  the 
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age  of  the  child,  was  given.  A  local  reaction  followed  in  but  a  single  case, 
and  in  this  there  was  only  a  slight  induration,  which  persisted  for  a  few 
days.  In  no  instance  were  any  untoward  general  symptoms  observed  as  a 
consequence  of  the  injection.  The  children  usually  were  kept  in  the  hos- 
pital for  three  or  four  days  after  the  injections  were  made  and  were 
returned  for  subsequent  treatment. 

The  patients  injected  were  taken  without  selection,  and  they  include 
all  the  patients  with  hereditary  syphilis  admitted  during  the  period 
mentioned.  No  matter  how  hopeless  the  condition  when  the  infant  was 
brought  to  the  hospital,  it  was  given  the  benefit  of  the  treatment  in  order 
to  test  the  value  of  salvarsan  in  desperate  cases. 

Condition  on  Admission. — Only  two  of  the  thirty-four  children  were 
considered  in  good  condition  at  the  time  of  admission ;  twenty-two  were 
in  fair  condition;  six  in  very  poor  condition  and  four  were  in  such  a 
wretched  state  that  they  were  regarded  as  hopeless,  and  lived  less  than 
three  days.  The  weights,  even  better  than  this  description,  will  give  an 
idea  of  the  condition  of  the  children:  Fourteen  weighed  8  pounds  or 
less;  ten  weighed  between  8  and  10  pounds;  and  only  ten  were  over  10 
pounds. 

Nineteen  of  the  patients  were  under  three  months  of  age,  four  being 
under  1  month ;  eight  were  between  3  and  6  months ;  seven  over  6  months, 
five  of  these  being  over  1  year  old. 

Only  six  of  the  children  were  exclusively  breast-fed ;  four  were  partly 
nursed  and  partly  fed;  and  twenty-four  were  bottle-fed  entirely.  This 
not  only  explains  their  bad  condition,  but  also  was  an  important  factor 
in  determining  the  results  of  treatment.  With  respect  to  severity  of 
symptoms,  seventeen  were  classed  as  severe  and  seventeen  as  mild 
infections. 

Complete  blood  examinations  were  made  in  all  the  cases,  the  usual 
changes  found  being  those  of  a  secondary  anemia  of  moderate  degree. 
It  is,  however,  of  interest  to  note  the  marked  eosinophilia  present  in 
three  of  the  patients;  the  highest  noted  was  23  per  cent,  of  the  white 
cells. 

Spirochetes  were  sought  in  twenty-one  of  the  cases  and  were  demon- 
strated in  all  but  one  of  these.  The  stain  employed  was  the  Chin-Chin 
Pearly  India  ink,  which  has  been  found  entirely  reliable  and  simpler  than 
the  more  commonly  used  Geimsa  stain. 

Wassermann  tests  were  made  in  thirty-one  children;  all  but  one  of 
these  gave  a  positive  reaction,  this  being  a  child  who  had  been  energet- 
ically treated  with  mercurial  inunctions  for  a  period  of  three  months. 

As  generally  administered,  the  dose  of  salvarsan  we  have  used,  .05 
gm,,  is  dissolved  in  25  c.c.  of  distilled  water.  This  amount  is  too  large 
to  be  injected  into  one  of  the  veins  of  the  scalp  or  the  jugular.     By 
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experience  we  have  found  that  5  e.c.  of  water  was  sufficient  and  no 
irritation  followed  injections  in  this  degree  of  concentration. 

Repetition  of  Doses. — The  plan  followed  has  been  a  somewhat  tenta- 
tive one ;  we  have  been  in  the  habit  of  giving  the  second  dose  two  weeks 
after  the  first,  and  subsequent  doses  at  intervals  of  from  one  to  two 
months,  being  influenced  by  the  result  of  the  Wassermann  test. 

Results. — In  estimating  the  effects  of  salvarsan  in  hereditary  syphilis 
we  have  considered  its  influence  on  the  spirochetes,  the  Wassermann 
reaction,  the  rash  and  other  syphilitic  symptoms  and  the  patient's  gen- 
eral condition.  The  examinations  for  spirochetes  were  made  in  most 
cases  every  second  day,  in  a  few  cases  dail}'',  and  in  none  at  longer  inter- 
vals than  three  days.  The  spirochetes  disappeared  on  the  average  in 
four  and  a  half  days  after  the  first  injection ;  the  shortest  time  was  one 
day  in  one  case  and  two  days  in  another  case.  The  longest  time  they  per- 
sisted was  thirteen  days  in  a  single  case. 

Circumstances  did  not  permit  our  having  the  Wassermann  reaction 
taken  ofteuer  than  once  a  month,  and  in  some  of  the  patients  only  once 
in  two  months.  In  sixteen  patients  in  whom  frequent  Wassermann  tests 
were  made,  the  average  time  of  disappearance  of  the  reaction  was  three 
and  one-half  months;  the  earliest  being  two  months  and  the  latest  nine 
and  a  half  months;  the  latter  in  a  patient  who  had  received  four  injec- 
tions. In  two  patients  positive  reactions  were  obtained,  one  in  two  and 
the  other  in  two  and  a  half  months  subsequent  to  the  negative  reaction. 
One  of  these  patients  remained  positive  in  spite  of  two  later  injections, 
and  the  other  after  a  single  injection.  In  five  patients  who  were  observed 
on  the  average  for  a  period  of  three  and  one-half  months,  the  positive 
reaction  never  disappeared,  although  one  patient  had  four  injections  and 
four  had  two  injections.  The  status  of  the  cases  as  regards  the  Wasser- 
mann reaction  at  the  time  of  latest  report  was  as  follows:  Of  thirty- 
four  patients  treated,  seventeen  had  died  and  one  was  lost  sight  of;  of 
the  sixteen  living,  six  were  positive  and  ten  were  negative,  the  latter 
having  been  under  observation  for  an  average  of  ten  months. 

The  effect  of  salvarsan  is  most  strikingly  seen  on  the  cutaneous 
lesions.  Patients  admitted  with  profuse  eruptions  and  moist  lesions. 
especially  of  the  face,  often  showed  marked  improvement  in  twenty-four 
hours,  and  within  a  week  the  skin,  as  a  rule,  was  almost  normal,  only 
the  pigmentation  remaining. 

The  following  case  with  the  illustrations  attached  is  a  good  example 
of  what  was  often  seen. 

CASE  EEPORTS 

Case  1. — F.  G.,  aged  1  month,  admitted  with  a  severe  infection.  The  central 
part  of  face,  mouth,  nose,  forehead  and  chin  were  covered  with  an  intense  maculo- 
papular   eruption   and   about   the   mouth   were   manv   crusts   with   moisture   and 
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Ih'liltinlia,':!'.  'I'lif  \i>\\ry  rxt  remit  ic-^  \\cic  cnvcitd  uitli  A  \\\:u-\\\n  \Ki]>u\:iv  .•iilp- 
tum  .IS  shdwii  ill  llic  iilii>tr:iti(iii  (  Kii:.  ll.  'I'iir  l.lnoij  (■Miiniiiiili.iii  -liuwni  au 
(■(i-iii(iiiliili,i  lit'  i!l  |MT  cent.  The  |i;itieiit  was  ;:iveii  .(I.")  ;^iii.  ~al\arsaii.  In  twciilx- 
fiiiir    liinirs    an    iin|in  i\cineiil     in    the    eiilantMni-    h'simi^    was    evident,    the    eni|itinii 
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iliviiiL;  lip-  ^1"'  iiii'i-ture  ami  heiminhaue  eea-inu  in  a  manner  almu>t  ma^ieal. 
15v  the  littii  (hi\  tlie  laee.  except  fur  a  few  lissiires  alxiut  the  mnutli.  was  almost 
clear  r.ml  the  eniptiini  'mi  the  i\t  reinities  iTiiicli  less  marked.  Tlu-  nnly  sijriis 
were  a  pi-ineiitat  ion  nf  the  skin  (d  the  estremilie-  maikin-;  Hk^  .site  of  tlio  old 
crusts   and    tlie   cieatric.'>   alinut    the   month    ami    lips    i  Fio.   2).      Tlie   eosinopliiiia 
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diminished  in  one  week  to  11  \wy  cent,  and  in  tliree  weeks  to  3  per  cent.  In  one 
week  after  the  fir.st  injection  tlie  spirochetes  could  no  longer  be  demonstrated, 
Tlie  improvement  in  general  condition  was  not  h'<s  striking  than  in  the  eruption. 

The  effect  of  salvanstui  in  lesiuii.s  ui'  the  bones  is  well  shown  in  tlie 
following  ease  of  multiple  dactylitis : 

Case  2. — R.  X..  aged  2  niontlis.  admitted  witli  nHilti])li'  (hictylitis:   no  coryza 
or  eruption,  but  a  typical   j.istory  of  sypliilis.     The  extent  of  the  osseous  lesions 


Fij 


-Tlie 


patient    five    days   after    injection   of    salvarsan. 


is  siiown  in  the  x-ray  pictures  (  I'igs.  3  and  4|  whicli  portray  marked  changes 
in  the  first  phalanges  of  the  first  and  second  fingers  of  the  left,  and  of  the  sec- 
ond and  third  fingers  of  the  right  hand.  In  addition  there  was  disclosed  a  simi- 
lar lesion  affecting  the  metacarpal  bones  of  the  second  and  fourth  fingers  of  both 
hands.      Externallv    the    fingers    showed    onlv    swelling,    but    no    signs    of    acute 
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inllaiiinmtion  or  bivakiii";  ilnwii.  A  dnsc  of  .05  gin.  of  salvarsan  intravenously 
was  L>ivon  and  r('])t'ati'(l  in  twn  weeks.  Witliin  a  wot-k  after  the  first  do.se  there 
was  an  appreciable  diminution  in  the  size  of  tlie  alVccted  linjiers  and  at  the  end 
of  three  weeks  the  hands  were  (o  all  ext<'rna]  appiaraiu-es  (piite  normal.  The 
second  radiograph  was  taken  six  weeks  after  tlic  lirst  and  in  it  practically  no 
traces  of  the  jjrevioiis  lesion  could  he  dc<ccte(l. 

The  cH'cct  of  tlk'  Ircatiiifiit  (ni  llic  size  of  llic  lixci'  ami  s])lo('ii  was 
not  so  iioliccablo.  Of  iiiiU'tccii  ])atii'iits  who  were  rollowcil  loiitr  cMioui;li 
to  make  observations  on  this  ])oint  ])ossible,  tlie  size  of  the  liver  and 
si)leen  was  unchanged  in  nine  cases  and  markedly  reduced  in  ten. 
Of  seventeen  patients  in  whom  accurate  ohscrvalion  of  the  lyiii|ih-nodes 
was  possible,  six  showed  definite  reduction  and  no  change  was  apparent  in 
eleven  cases.  ImprovenuMit  in  the  general  condition  of  the  patients  as 
a  rule  corresponded  to  the  change  in  the  eruption,  but  was  not  quite  so 
ra]iid  nor  so  striking.     In  a  few  patients  who  were  in  very  bad  condition 
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on  admission,  the  injection  of  salvarsan  was  followeil  by  maikcil  retro- 
gression ill  tlie  cutaneous  lesions  without  any  corres])ondiiig  iiujirove- 
ment  in  the  patients.  Once  begun,  improvement  in  nearly  all  the 
patients  continued  unless  the  case  was  cut  short  by  intercurrent  disease. 
The  following  history  is  that  of  the  only  ])atieiit  in  whom  a  distinct 
relapse  Avas  seen  in  the  sy)ihilitic  symptoms: 

(ASi-:  3. — T.  'SI.,  aged  1  month,  admitted  witii  a  severe  infection,  typical  erup- 
tion and  other  symptoms  of  syphilis.  Spiroehete.s  were  obtainetl  from  lesions 
about  the  buttocks  and  0.1  gm.  salvarsan  was  administered  intravenously,  fol- 
lowed by  a  second  dose  of  the  same  size  two  weeks  later.  The  symjjtoms  and  out- 
ward signs  of  syphilis  rapidly  disappeared  after  the  injection  and  the  child 
remained  a])parently  well  for  two  and  one-half  months  wlien  tliere  was  a  recur- 
rence of  the  eriii)tion  in  typical  form  on  the  buttocks,  and.  a-  in  tlie  lirst  instance. 
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tlie  spirochetes  were  olitaineil  from  tlie  lesions.  A  lliiid  dose,  the  same  in  size 
as  in  the  two  previous  ones,  was  administered.  i'liis  was  followed  as  before  by 
a  rapid  disappearanci-  of  tlie  ciiiiition  and  otlicr  syniptoni^.  'I  lie  eliild  then 
remained  apparently  well  fur  a  pciiod  of  three  and  one  half  months  when  the 
eruption  again  apjx'ared  in  a  fairly  typical  form  and  the  spirochetes  vveie  obtained 
from  the  lesions.  A  fourtli  dose  was  now  piven  and  fnnr  and  one-half  months 
later  a   fifth  dose.     There  has  siiur  ln'cii  nu  rdurn  of  tlie  synii.tniii>. 

MiirhiHli/  (111(1  Crnisex  of  Pctilli. —  II'  Ixdli  the  vnvly  and  laic  deaths 
fruiii  hcri'(litai-v  sypliilis  aic  iiicliidod.  the  mortality  is  very  liii^li.  Con- 
sidering tiuit  the  cases  here  re])()rte(l  were  taken  in  rontine,  and  consid- 
ering also  tlie  condition  in  which  a  numher  of  the  infants  were  at  the 
time  of  admission,  a  death-rate  of  •'Jil  i)er  cent,  during  the  period  of 
ahout  nine  montlis   for  which   these   infants  were  followed  is  not  high. 


Fitf.   4. — The  same   |)atienl   as   in    Figun 


^i.\    weeks   after    saivarsaii    injection. 


These  restdts  are  certainly  much  hettei'  tlian  we  have  seen  in  the  hos- 
pital with  the  same  class  of  patients  with  any  other  treatment.  .  Eleven 
of  the  deaths  were  from  intercurrent  disease,  seven  being  from  acute 
bronchopneumonia  and  three  from  gastro-enteritis ;  we  have  included 
these  among  the  fatal  cases,  although  in  four  death  occurred  in  from  three 
to  nine  and  one-half  months  after  treatmiMit  was  begun,  and  pi-o1)ably 
syphilis  Avas  only  very  remotely  responsible  for  the  fatal  termimition. 
The  proportion  of  deaths  due  to  syphilis  itself  is  better  shown  in  the 
early  deaths.  Thus  three  patients  lived  one  week  or  less,  and  nine  from 
one  week  to  one  month.  The  accompanying  table  (Table  1)  gives  the 
causes  of  deatli  and  the  time  after  fir.st  injection  of  .salvarsan. 
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There  was  hdIv  dmc  ca-c  in  which  any  iiiiinward  <(eneral  symptoms 
could  he  asri-ihcil  lo  the  sahaisan.  In  thi.-  paticnl  ihc  symptoms.  pfo<j- 
ress  and  tinninatiun  (jf  the  rase  si  r(in,L;ly  su,i;',i;cs1(mI  a  ninltiph'  ncnnlis, 
which,  was  atti'ihu.ted  in  the  arsenic.  'I'he  (h)se  was  twice  that  f^ivcn  to 
other  ])atients.  'IMio  evidonee  in  this  case  was  ]iot  conclusive,  hut  the 
history  is  lii<iiily  suo-u'cstivo.  .\  •j-eneral  autoi)sy  was  not  ])ei-mitle<l.  hut 
a  microscopic  examination  was  made  (d'  a  section  id'  the  nie<!ian  and 
musculosoiral  nerves  l)y  Dr.  \\'oll>teiii.  patholo,i;ist  to  the  hospital.  Notli- 
inu'  a!)nonnal  was  found. 
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Case 
Xo. 


Age 


r.ciiull]    i)f  Time   After 
l-'ii-t    liijct'tioii 


I) 
10 
11 
12 
13 
14 
15 
16 
17 


31/2 

mo. 

o 

mo. 

( 

wks. 

3 

wks. 

3 

mo. 

1 

mo. 

2 

1110. 

21^ 

mo. 

3 

mo. 

13 

mo. 

21^ 

mo. 

314 

mo. 

0 

wks. 

2 

mo. 

0 

mo. 

() 

wks. 

■) 

wks. 

Bronclioi)neumonia 
RroiicliopiieunKJiiia 
Rroiuliopiicuiiionia 
Br<)ncli(>|)iieiim()nia 
Broncliopnei'iiieiiia 
liroiiclioiMieuinonia 
Rroncliopneumonia 
Gastro-enteritis  .  . 
GastTO-enteritis  .  . 
Gastro-entevitis  .  . 
Acute  peritonitis  . 

Rypliilis     

Sypliilis    

Syphilis    

Sypliilis    

Syphilis    

^Iultipl('   neuritis 


4 

dav.-i 

1 

week 

3 

weeks 

1 

month 

1 

month 

3 

months 

!)  U, 

months 

1 1'.'. 

months 

(> 

months 

S 

months 

1 

month 

5 

hrs.  aft( 

2 

weeks 

3 

weeks 

1 

month 

1 

niniltll 

1 

ninnl  h 

(Imission 


Ca.sk  4. — M.  I'.,  ageil  .>  weeks,  admitted  in  wretched  condition,  suffering  from 
a  severe  sy])hiliti"  infection.  August  0,  0.1  gin.  of  salvarsan  was  given  intra- 
venously and  the  same  dose  re])eated  August  26;  there  was  marked  improvement 
in  the  local  lesions  and  general  condition  during  these  three  weeks.  Two  days 
aftei-  the  second  injection  the  cry  .seemed  findile.  and  two  days  later  a  slight 
icterus  was  observed;  this  rapidly  increased  during  the  next  twenty-four  hours 
and  at  the  same  time  there  was  a  weakness  of  the  upper  and  lower  extremities, 
which  increased  to  comjilete  ])aralysis.  with  absence  of  the  knee-jerks.  Exami- 
nation of  the  blood  showed  white  blood-cells.  55.000;  red  blood-eells.  l.lTO.OOtf; 
polymorphonuclears,  S5  per  cent.:  lyinpiiocytes.  14.6  per  cent.;  eosinophils,  0.3 
per  cent.;  hemoglobin,  48  jier  cent.:  many  normoblasts,  megaloblasts,  megalocytes 
and  microcytes.  Red  cells  showed  in  a<ldition  considerable  vacuolation.  I'rin 
analysi.s  revealed  the  presence  of  bile  and  ficcult  blood.  The  general  prostration 
and  weakness  steadily  increa>ed  and  fivo  days  after  the  paralysis  was  first  noticed 
tlie  child   die(l   apjiarenlly   from    ropiratoiy   ir.\ oh cnii-nt. 


TABLE    2— T 

.vBi.E    Showing    Results    of    Tre.vtmkxt    with 

■    1 

Case 
No. 

Age. 

\^■eight 
Lbs.  Ozs. 

Condition 

Previous 
Treatment 

Type  of 
Infection 

Spiro- 
chetes 

1 

1 

1110. 

9-5 

Good 

None 

Severe 

Present 

2 

10 

mo. 

170 

Good 

^lercury      irregular 
for    six    months. 
( Inunct. ) 

Mild 

Present 

3 

7 

wks. 

8-0 

Fail- 

[Mercury      irregular 
since     birth     by 
mouth. 

Mild 

Xone  found 

4 

3 

mo. 

11-5 

Fair 

None 

Mild 

Present 

5 

5 

rac. 

10-1 

Poor 

Xone 

Mild 

Xo  external 
lesions 

6 

31/2 

mo. 

7-2 

^Moribund 

Xone 

Severe 

Present 

7 

1 

mo. 

7-11 

Fair 

Xone 

Severe 

Present 

8 

2 

mo. 

7-4 

Fair 

;M  e  r  c  u  r  y  for  one 
month  irregular. 
(Inunction.) 

Mild 

Xo  external 
lesions 

9 

31/0 

mo. 

4-4 

Bad 

Xone 

Severe 

Present 

10 

2 

mo. 

5.8 

Bad 

Xone 

Severe 

Present 

11 

5 

wks. 

G-12 

Fair 

X'one 

Severe 

Present 

12 

21/2 

mo. 

9-8 

Fair 

INIerciuy      inunction 
off    and    on    since 
birth. 

Mild 

Present 

13 

2 

mo. 

8-15 

Fair 

Xone 

Severe 

Present 

14 

13 

mo. 

8-15 

Poor 

Xone 

Mild 

Xo  external 
lesions 

15 

5 

mo. 

10-8 

Fair 

Mercury      inunction 
for  3  months. 

Mild 

Xo  external 
lesions 

16 

2 

1 

mo. 

7-7 

Fair 

Xone 

Severe 

Present 

Salvarsax    of    Infants    with    Conokxital   Syphilis 


Date    of     Injet'tioii 
and  J)i)sa<r(' 


WassciiiKiiin 


ItfSUlt 


IN'iiiarUs 


Nov.   21,  "11 — .05  gm. 
.Ian.    11,'12— .05gni. 


Dec.  7, '11— .Oogni. 
Apr.  3,  '12 — .05  gm. 
.Jan.      0. '12— .lOgm. 


•Jan.    11. '12 — .Ootrni. 


Dt'C.      5,  "12 — .05  gm. 


:Mar.   23, '12— .05  gm. 


Oct.  17,  '12— .05  gm. 
Dec.  10,  '12 — .05  gm. 
Dec.    29,  '12— .05  gm. 


Jan.      2.  '12 — .05  gm. 


Apr.    13. '12- 
Apr.    13. '12- 


Aug.  9,  '12- 

Aug.  20, '12- 

Dce.  T.'ll- 

Jan.  11. '12- 

Ik'c.  l(j.  "11- 

Jaii.  2.  '12- 

Mav  4.  '12- 


Apr.   29. '12- 
:\rav,     8.  '12- 

.Tuiic  28.  '12- 
Xov.      2. '12- 


.05  gm. 
.05  sm. 


.1  gm. 
.1    gm. 

.05  gm. 
.05  gm. 

.05  gm. 
.05  gm. 
-.05  gm. 


.05  gm. 
.05  gm. 
•  1  gni. 
.1    gm. 


l)(c.      n. '11— .05gm. 
Dw.    3(r. '11— .05gm. 

:\ray  24, '12— .05  gm. 

June  18.  '12 — .05  gm. 

Oct.  10.  '12— .1    gm. 

Dec.  12. '12— .1    gm. 


Nov.  18, '11— Pes. 

Dec.  10, '11— Pos. 

Jan.  15, '12— Neg. 

Fcl).  2(i,  '12- Neg. 

Dec.  tJ, '11 — Pos. 
Dec.  13, '11— Pos. 
Mar.  31, '12— Pos. 
June  29, '12— Pos. 
Oct.  10, '12— Neg. 
Jan.      9,  '12— Pos. 


Dec.      3, '12— Pos. 
Dec.    13, '12— Pos. 


:Mar.   20,  '12— Pos. 


Dec.  9. '11— Pos. 
Jan.  15.  '12— Pos. 
Julv  10. '12— Neg. 
Sept.  1,  '12— Neg. 
Dec.  25, '11— Pos. 
Mar.  30, '12— Neg. 
June  4.  '12 — Neg. 
Aug.  31. '12— Neg. 
Feb.  8.  '1.3— Neg. 
Apr.    13, '12— Pos. 

Apr.    14.  '12— Pos. 


Aug.     9,  '12— Pos. 
Aug.  31. '12— Pos. 

Dec.     10. '11— Pes. 


Dec.  15. '11— Pos. 

Mar.  30.  '12— Neg. 

May  5.  '12 — Neg. 

MaV  15.  '12— Neg. 

Aug.  4.  '12— Neg. 

Apr.  28. '12— Pos. 

May  2.  '12— Pos. 

J\uie  27.  '12— Pos. 

Aug.  11.']  2— Pos. 

8«"pt.  8.  '12 — Pos. 

Oct.  10. '12— Pos. 

Dec.  8. '11— Neg. 


May  24. '12— Pos. 

Aug.  4.  '12— Neg. 

Oct.  10.  '12— Pos. 

Jan.  1. '12— Neg. 


Died 


llecovered 


Lost   sight 
of 

Died 


Died 


Died 
Recovered 


Recovered 

Died 
Died 

Died 

Died 

Died 

Died 

Died 
Recovered 


Cause  of  deatli  broncIiO|)iu'umonia. 
Feb.  29,  1912.  Free  from  all 
syphilitic  manifestations  and  in 
good  general  condition  before  the 
final   illness. 

Examined  in  April,  1913.  No 
syphilitic  symptoms;  in  good 
conilit  ion. 


Cause  of  death  bronchopneumonia, 
Dec.  28.  1912.  Sick  one  Aveek ; 
syphilitic  symptoms  had  dis- 
ap|)eare(!. 

Cause  of  death  bronchopneumonia, 
March  28,  1912.  Sick  one  week. 
No  improvement  after  injection. 

Fifteen  houi's  after  admission. 

Examined  in  April,  1913.  No 
syphilitic  symptoms;  in  good  con- 
dition. 

Examined  in  April.  1913.  No 
syphilitic  symptoms;  in  good 
condition. 


Cause  of  death  broncho])neumonia, 
fourtii  day  after  admission. 

In  wretched  condition  on  admission 
and  died  two  days  later  of  exhaus- 
tion. 

Cause  of  death  multiple  neuritis. 
Died  twelve  days  after  last  dose. 
(Cas<'  reported  in  detail.) 

Cause  of  death  acute  gastroenteritis, 
Feb.  1.  1912.  Syi)liilitic  symp- 
toms had  ilisa])peared. 

Cause  of  death  broncliopneumonia. 
Aug.  12,  1912.  Sick  two  weeks; 
syphilitic  symptoms  had  dis- 
appeared. 

Cause  of  deatli,  acute  enterocolitis, 
Nov.  27.  1912.  Sick  one  week; 
free  from  syphilitic  symi)toins  and 
in  good  general   condition. 


Cause  of  death,  syphilis,  Feb.  t». 
1912.  No  improvement  after 
injections. 

Examined  in  April.  1913.  No  syphi- 
litic symptoms;   in  good  condition. 


TABLE    2. — Table   Showing    Eesults    of   Treatment    with 


Cast' 
Xo. 


Age. 


Weight 
Lbs.  Ozs. 


Condi  ti< 


Piovious 
Treatment 


Type  of 
Infection 


Spiro- 
elietes 


17 


18 


1!) 


20 


23 

24 

25 
26 
27 
28 
29 


',]  lllo. 


21        mo. 


21  4       mi 


4       mo. 


1        mo. 

6       wks. 

3       wks. 
4%  yr. 
1^2  yr. 

6  wks. 

7  wks. 


30  4       mo. 


31 


G       wks. 


32     I     fi       wks. 


33 
34 


4       mo. 


21/.  mo. 


28-1: 


8-12 


12-5 


21-15 


11-4 


10-3 


8-5 


9-5 


7-0 


32-0 


8-0 


7-0 


10-11 


8-0 
6-13 


Fiiir 


Fair 


Fair 


Fair 


Fair 


Xone 


Fair 


Fair 


Poor 


Fair 


17-0        !  Fail 


Bad 


Bad 


7-8       I  Poor 


Fair 


5-8        I  Pool- 


Fair 
Poor 


Niciciiry  inuiu'tion 
i  r  r  ('  <;  11  la  i-  from 
hirth. 


Xoiu 


.Mcrcuiy     iiitcnially 
for  (.111'  week. 


^Mercury  and  iodid 
i  r  r  c  g  u  1  a  r  fnim 
birth. 


Xone 


Xone 


Xone 


Xone 


Xone 


^lercury    by    moutli 

irregular        f  r  o  m 

l)irtli. 
Mercury    Ijy    mouth 

irregular        from 

birth. 

Xone 


Xoiie 
Xone 

Xone 


ilercury      inunction 
for  two  weeks. 


Xone 


/"Xone 


:\lild 


Mild 


Mild 


Mild 


Severe 


Mild 


Severe 


Mild 


^lild 

Mild 

Severe 

Severe 
Severe 

Sevei'e 

Severe 

Mild 


Xo  external 
lesions 


Present 


Xo  external 
h'sious 


Xo  external 
lesic.ns 


Present 


X'o  external 
lesions 


Present 


X"o  external 
lesions 


Severe  Present 


Seveie  Present 


Xo  external 
lesions 

X"o  externa] 
lesions 

Present 


Xo  external 
lesions 
Present 


Present 
Present 

Present 


Salvahsax    of    Ixkant.s    with    C'on(;i;.\itai.    Syphilis — Continued 


Date    of    injection 

Wass^Minann 

Result 

Remarks 

and  Dosage 

May    11, '12— .  I    gin. 

May      8,  '12— Pos. 

Kecovered 

Examined    in    April,     1913.      Great 

June     G, '12 — .1    gni. 

Juiie     4,'12— Po.s. 

improvement   in  general  condition 

.(ulv    18, '12— Neg. 

and  free  from  .syphilitic  symptoms. 

Sept.  20,  '12— Pos. 

Sept.  27,  '12— Pos. 

May     11.'12— .1    gni. 

Mav    22, '12— Pos. 

Died 

(  ause  of  death  acute  gastro-entritis, 

JulV      1,' 12— Neg. 

Oct.    12,    1912.      Free   from  syphi- 

Oct.    10,  '12— Neg. 

litic  symptoms. 

May     15,  '12 — .OJ  gm 

May    15, '12— Pos. 

Ivecovered 

Examined    in    April,     1913.      Great 

June     t), '12 — .1    gni. 

June     4. '12 — Pos. 

improvement    in  general  condition 

Julv      (),  '12— .1     -ni. 

July      1,' 12— Pos. 

and    free    from    syphilitic    symp- 

Dec.   12. '12— .1    gni. 

Aug.     4,  '12— Pos. 
Oct.     10,  '12— Pos. 
Dec.    13, '12— Neg. 
Feb.    23, '12— Neg. 

toms. 

May      5. '12— .1    gm. 

May    15, '12— Pos. 

Recovered 

Examined   in   April,   1913.     In  good 

June     6. '12 — .1    gm. 

June     4, '12— Pos. 

condition  and  free  from  syphilitic 

July    15, '12— .2    gm. 

Julv      1,  '12— Pos. 

symptoms. 

Dec.    12.  '12— .2    gm. 

Aug.  31, '12— Pos. 
Oct.     10.  '12— Pos. 
Dec.     13, '12— Pos. 
Feb.    23,'] 3— Neg. 

Mav    14. '12— .05  gm. 

Mav    15, '12— Pos. 

Ivocovered 

Examined  in   April,   1913.     In  good 

June     0, '12— .1    gm. 

Julv      1,' 12— Pos. 

condition  and  free  from  syphilitic 

July     6.  '12— .1    gui. 

Auii.     4,  '12— Neg. 
Oct.     17,  '12— Neg. 
Feb.    23, '13— Neg. 

symptoms. 

Aug.    11.'12— .1    gm. 

Aug.    12, '12— Pos. 

Recovered 

Examined   in   April,   1913.     In  good 

Aug.  26, '12— .1    gm. 

Aug.   31, '12— Pos. 

condition  and  free  from  syphilitic 

Oct.     17, '12— .1    gm. 

Oct.     10,  '12— Pos. 
Jan.    23, '13— Neg. 

symptoms. 

Julv   15,'12— .1    gm. 

Julv   20, '12— Pos. 

Recovered 

Examined     in    April,     1913.      Great 

Aug.   13. '12— .1    gm. 

Au2.     3. '12— Pos. 

improvement;   no  syphilitic  symp- 

Oct.     3. '12— .1    gm. 

Jan.    23, '13— Pos. 

toms.      (Case  reported  in  detail.) 

Jan.    22. '13— .1    gm. 

Two  relapses. 

Apr.    20,  '12— .05  gm. 

Mav      1, '12— Pos. 

Recovered 

Examined    in    April,    1913.      Great 

Mav    24, '12— .05  gm. 

July      1,' 12— Neg. 

improvement  in  general  condition 

July     G.  '12— .05  gm. 

Oct.     10.  '12— Neg. 

and    free    from    syphilitic    symp- 

Feb.   23, '13— Nes. 

toms. 

Sept.  23,  '12— .05  gm. 

Sept.  21. '12— Pos. 

Died 

Cause   of   death,   bronchopneumonia. 

Oct.     13.  '12— .05  gm. 

Oct.     11, '12— Neg. 

General  condition  fair;  free  from 
syphilitic  symptoms. 

Julv   23. '12— .2    gm. 

June     1. '12— Pos. 

Recovered 

Examined   in   April,   1913.     In  good 

Sept.     0. '12— .2    gm. 

Sept.     8,  '12— Pos. 

general  condition  and  free  from 
syphilitic  symptoms. 

Julv   23. '12— .1    gm. 

June     1.' 12— Pos. 

Recovered 

Examined  in   April,   1913.     In   good 

Sept.     0,  '12— .2    gm. 

Sept.     8. '12— Pos. 

general  condition  and  free  from 
.syphilitic  .symptoms. 

Aug.    10. '12— 1    gm. 

Not  done 

Died 

Cause  of  death  syphilis,  Aug.  2G, 
1912.  Some  improvement  liad 
occurred   in   cutaneous   lesions. 

Nov.    IS,  '12— .05  gm. 

Nov.     8, '12— Pos. 

Died 

Cause  of  death,  bronchopneumonia, 
Nov.   25,   1912.     No   improvement. 

Dec.     11.'12— .05gm. 

Dec.        9. '12— Pos. 

Recovered 

Examined   in   April,   1913.     In  good 

Jan.      4.'13— .05gm. 

Jan.    12, '13— Neg. 

general  condition  and  free  from 
syphilitic  symptoms. 

Jan.      8, '13 — .05  gm. 

Jan     25, '13— Pos. 

Recovered 

E.xamined    in   April,    1913.     In   good 

Jan.    22. '13— .05  gm. 

general  condition  and  free  from 
syphilitic  symptoms. 

Nov.   25.  '12— .05  gm. 

Not  done 

Died 

Cause    of    death    bronchopneumonia. 

Dec.    11, '12— .05  gm. 

Jan.  1.  1913.  Doing  well  till 
onset  of  pneumonia  and  free  from 
syphilitic   symptoms. 

Oct.     26. '12— .05  gm. 

Oct.     26, '12— Pos. 

Recovered 

Examined    in   April,   1913.     In  good 

Nov.      9,  '12— .05  gm. 

Feb.    23, '13— Pos. 

general  condition  and  free  from 
.syphilitic  symptoms. 

Jan.    15,  '13 — .05  gm. 

.Tan.    23, '1.3— Pos. 

Died 

Cause   of   death   acute   streptococcal 

Feb.      3,  '13— .05  gm. 

Feb.      8,  '13— Neg. 

peritonitis.  Marked  improvement 
had  occurred  in  syphilitic  symp- 
toms. 
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COXCLUSIOXS 

1.  Immediate  and  striking  benefit  follows  the  injection  of  salvarsan 
in  hereditaiT  syphilis,  and  this  is  seen  in  many  patients  in  whom  mer- 
cury has  been  used  with  little  or  no  apparent  benefit. 

2.  Salvarsan  must  be  given  intravenously;  with  the  technic  which  we 
have  described  its  administration  is  not  difficult  and  it  is  practically  free 
from  danger. 

3.  A  single  dose  of  salvarsan  does  not  cure  hereditary  syphilis, 
although  it  often  removes  the  visible  symptoms.  Relapses,  however,  are 
to  be  expected  unless  the  dose  is  repeated.  With  present  experience  it 
seems  advisable  to  repeat  the  injections  at  intervals  for  one  year, 
even  though  no  symptoms  are  present. 

•1.  The  best  results  in  hereditary  syphilis  are  undoubtedly  obtained 
by  the  early  use  of  salvarsan  followed  by  mercurial  treatment. 

5.  Even  with  the  aid  of  the  Wassermann  reaction  it  is  difficult  to  say 
when  a  child  with  hereditary  syphilis  is  actually  cured. 


RESULTS  OF  TREATMENT  WITH  SALVARSAN  IX  LATE 
CONGENITAL  SYPHILIS  * 

GEORGE     S.     STEATHY,     M.D.,     CM.,     M.R.C.S.,     L.R.C.P. 
Assistant  Pathologist  Hospital  for  Sick  Children, 

AND 

GEORGE    A.    CAMPBELL,    B.A.,    M.B. 

House  Physician  Hospital  for  Sick  Children, 

TORONTO 

During  the  past  year  we  have  treated  with  salvarsan  eighteen  children 
who  were  suffering  from  congenital  syphilis.  Our  results  as  regards  the 
Wassermann  reaction  were  so  surprising  to  ourselves  that  we  searched 
the  literature  to  ascertain  the  results  of  others  and  found  so  few  reports 
controlled  by  the  laboratory  test  that  we  think  it  worth  while  to  report 
our  cases. 

Although  the  literature  on  salvarsan  treatment  is  now  enormous,  very 
little  work  has  been  reported  on  its  use  in  congenital  syphilis.  Among 
British  writers,  McDonagh^  reports  a  case,  aged  15  years,  with  disappear- 
ance of  clinical  signs,  but  with  the  Wassermann  reaction  positive  after 
one  dose.  Sequeira^  reports  one  case,  also  aged  15  years,  in  which  he 
gave  four  doses  of  salvarsan  intramuscularly;  the  remainder  of  his  con- 
genital cases  were  infants.  In  his  cases  the  symptoms  disappeared,  but 
the  reaction  remained  positive.  He  seldom  gave  more  than  one  dose. 
Marshall^  denounces  salvarsan.  Eddington  and  Browning*  had  a  patient 
aged  16  years  with  a  syphilitic  knee.  After  two  doses  (0.2  and  0.27  gm.) 
of  salvarsan  the  reaction  became  negative.  Bunch*  obtained  a  negative 
reaction  in  an  infant  of  8  weeks  after  two  administrations,  but  an  infant 
of  14  weeks  was  still  positive  after  two  doses. 

In  American  literature  the  reports  are  merely  reports  of  a  few  cases, 
and  the  effect  of  the  Wassermann  reaction  is  seldom  mentioned.  De  Buys" 
reports  three  cases.  He  advises  treatment  through  the  mother's  milk, 
and  says  salvarsan  should  only  be  used  as  an  adjunct  to  mercury  and 
potassium  iodid. 

The  most  thorough  reports  are  by  German  and  Austrian  writers,  but 
their   reports  are   mostly   on   the  treatment   of  nurslings   through   the 


*  Submitted  for  publication  May,  1913. 

1.  McDonaph,  J.  E.  R.:    Brit.  jour.  Child.  Dis.,  October,  1910. 

2.  Sequeira:    Brit.  Jour.  Child.  Dis.,  February.  1911. 

3.  Marshall:     Brit.  .Tour.  Child.  Dis.,  March,  1911. 

4.  Eddington   and   Browning:     Glasgow  Med.   Jour..   October,    1911. 

5.  Bunch:    Brit.  .Jour.  Child.  Dis.,  April,  1912. 

6.  DeBuys:    Amer.  .JorR.  Di.s.  Child.,  .January,  1013. 

7.  Herxheimer  and   Reinke:     Deutsch.   med.  Wchnschr.,   September,  1910. 
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mothers  milk.  Herxheimer  and  Eeinke'  report  two  fatal  cases,  both 
infants  aged  2  months,  and  both  dying  four  days  after  the  administration. 
At  autopsy  arsenic  was  found  in  all  the  organs,  but  no  treponema,  exce]it 
in  the  lungs,  where  they  were  agglutinated  and  markedly  degenerated. 
Welde^  treated  twenty-eight  patients,  partly  by  subcutaneous  and  intra- 
muscular injection,  but  his  later  cases  by  the  intravenous  method.  TTis 
average  dose  was  0.1  gm.,  but  most  of  his  cases  were  in  infants  and 
received  only  one  administration.  The  symptoms  disappeared,  but  in 
only  one  case  did  the  AYassermann  become  negative,  and  then  it  became 
])ositive  again.     Xo  bad  effects  were  observed. 

We  have  treated  eighteen  patients;  only  three  of  these  were  under  5 
years  of  age ;  most  of  them  were  suffering  from  bone  lesions  or  interstitial 
keratitis.  At  the  outset  of  our  work,  like  most  workers  at  that  time, 
we  believed  that  one  or  two  doses  would  cure  nearly  all  cases  of  syphilis, 
but  by  testing  the  "Wassermann  reaction  after  each  administration  we 
found  it  positive,  and  as  the  clinical  symptoms  did  not  entirely  disappear 
in  several  cases  we  repeated  the  administration.  Our  method  of  procedure 
at  first  was  to  give  salvarsan  about  once  a  month  and  test  the  reaction  n 
month  later.  Later  we  gave  a  dose  every  week  or  every  second  week  and 
tested  the  reaction  usually  between  forty-eight  and  seventy-two  hours  fol- 
lowing. We  did  not  consider  the  reaction  as  finally  negative  unless  the 
blood  was  tested  between  forty-eight  and  seventy-two  hours  after  an 
administration,  and  we  agree  wdth  McDonagh  as  to  the  value  of  a  provo- 
cative dose,  both  in  congenital  and  acquired  syphilis.  In  ninety-nine 
administrations  we  used  the  intravenous  method,  except  in  one  case 
(E.  M.),  who  being  mentally  deficient,  resisted,  and  we  had  to  resort 
to  intramuscular  administration.  To  one  who  is  experienced  in  giving 
intravenous  injections  the  small  veins  of  children  do  not  offer  a  great 
obstacle.  In  most  cases  we  used  the  median  basilic  or  median  cephalic 
veins,  but  occasionally  we  had  to  use  the  external  jugular,  placing  the 
child  in  position  advised  by  Wollstein  and  ]\r<jrgan^  for  blood-culture 
work.  In  only  one  case,  a  marantic  infant  of  6  months,  did  we  fail  to 
enter  a  vein. 

The  amount  given  varied  according  to  the  weight  of  tlie  child. 
Taking  150  pounds  as  the  average  male  adult  weight  and  0.6  gm.  sal- 
varsan and  0.9  gm.  noosalvarsan  as  average  doses  for  that  weight,  we 
dissolved  the  salvarsan  in  300  c.c.  of  distilled  water  and  the  neosalvarsan 
in  150  c.c.  Of  the  latter  we  gave  1  c.c.  and  of  the  former  2  c.c.  for  each 
pound  of  weight  of  the  patient. 


8.  Welde:    Munchen.  med.  Wchnschr.,  April,   1912. 

9.  Wollstein  and  Morgan:     Amer.  Jour.  Dis.  Child.,  October,   1912. 
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THE  CLINICAL  RESULTS 

The  administration  of  salvarsan  was  in  all  cases  followed  by  improve- 
ment in  the  physical  signs.  In  no  case  did  the  symj)toms  resist  repeated 
doses,  although  in  one  case  (C.  B.)  there  was  a  recurrence  of  symptoms 
one  month  after  treatment  had  been  discontinued,  the  jjatient  having 
received  nine  doses.  Three  i)atients  were  babies  suifering  from  wasting 
and  rashes.  All  three  were  cured  as  regards  symptoms.  Seven  patients 
suffered  from  interstitial  keratitis.  The  inflammation  of  the  cornea 
subsided  in  all  cases,  leaving,  of  course,  scars,  but  the  subsidence  was  at 
least  as  rapid  as  with  mercury.  C.  B.,  aged  10  years,  improved  rapidly 
after  the  fourth  dose  and  also  showed  marked  improvement  in  his  gen- 
eral health,  but  his  symptoms  recurred  as  mentioned  above,  and  he  again 
failed  in  general  condition.  Under  mercury  he  improved  again.  He  is 
the  only  patient  in  whom  the  treatment  did  not  prove  satisfactory.  Tie 
also  showed  syphilitic  arthritis  of  both  knees,  which  was  entirely  cured, 
leaving  no  deformity.  Seven  of  the  patients  were  cases  of  bone  syphilis, 
three  affecting  the  nasal  bones  and  causing  severe  ozena.  The  symptoms 
in  all  except  the  nasal  cases  subsided  rapidly;  one  (K.  D.)  relapsed  two 
months  after  her  first  dose,  but  her  symptoms  have  entirely  disappeared 
after  four  more  doses.  The  nasal  cases  have  all  improved,  but  are  slower 
and  are  still  under  treatment. 

One  patient  had  no  symptoms  except  poor  bodily  development  and 
Hutchinson's  teeth.  His  Wassermann  reaction  was  doubtful,  that  of  his 
mother  positive.  He  was  only  given  one  dose,  after  which  his  reaction 
was  negative. 

With  the  exception  of  E.  D.,  all  the  children  were  under-sized  and 
poorly  nourished.  The  improvement  in  their  general  health  was  marked, 
resembling  the  improvement  after  operations  in  severe  cases  of  enlarged 
tonsils  and  adenoids. 

The  only  untoward  results  noticed  were  that  three  bone  cases  devel- 
oped mild  interstitial  keratitis  after  treatment  was  begun,  and  one 
patient  developed  it  in  his  right  eye  while  undergoing  treatment  for  the 
left.  In  no  case  were  there  severe  symptoms  following  the  administra- 
tion, and  after  the  neosalvarsan  seldom  any  nausea  at  all.  Some  of  them 
had  vomiting  for  twelve  to  twenty  hours  after  the  administration  of  tlie 
original  salvarsan. 

THE    EFFECTS   ON   THE    WASSERMANN   REACTION 

As  will  be  seen  in  the  table,  only  five  cases  gave  a  negative  reaction 
following  treatment. 

A.  S.,  aged  6  months,  was  positive  before  treatment,  received  one  dose  of 
neosalvarsan  and  then  for  four  months  mercury  hy  inunction.  She  then  reacted 
negatively. 

A.  W.,  aged  17  months,  reacted  negatively  after  three  doses,  but  his  blood 
was  not  tested  previously.     His  mother's  blood  was  positive. 
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H.  P.,  aged  12,  reacted  negatively  after  hi»  eighth  dose  of  neosalvaraan. 

T.  C,  aged  12,  received  three  doses  of  salvarsan  and  then  three  doses  of 
neosalvarsan,  after  which  he  reacted  negatively. 

H.  F.,  referred  to  above,  reacted  doubtfully  before  and  negatively  after  one 
dose  of  neosalvarsan. 
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The  results  of  treatment  on  the  Wassermann  reaction  can  hardly  be 
considered  satisfactory,  except  as  they  compare  favorably  with  the  results 
obtained  by  mercurial  treatment. 

Gummata,  periostitis  and  ulcers  disappeared  rapidly.  Keratitis,  which 
was  present  in  eight  cases,  healed,  we  believe,  more  rapidly  than  under 
mixed  treatment,  and  the  resulting  scars  were  therefore  less.    The  results 
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were  better  than  those  obtained  with  mercury,  and  in  about  half  of  the 
cases  followed  treatment  by  mercury  where  tlie  latter  had  been  of  little 
benefit. 

Latterly  we  have  used  larger  doses,  and  in  future  we  shall  use  more 
intensive  treatment,  as  large  doses  as  the  patient  can  stand  and  at 
shorter  than  seven-day  intervals. 

Nearly  all  the  patients  were  treated  in  the  out-patient  department 
of  the  hospital  and  were  sent  home  in  a  few  minutes. 

CONCLUSIONS 

1.  All  our  own  cases  improved  clinically  under  salvarsan  treatment. 

2.  The  intensity  of  the  Wassermann  reaction  diminished  steadily 
with  frequently  repeated  full  doses,  but  in  nine  patients  over  4  years, 
who  received  four  doses  or  more,  only  two  became  negative,  and  that 
after  eight  and  nine  doses. 

3.  The  younger  the  child,  the  more  quickly  does  the  Wassermann 
reaction  become  negative. 

4.  We  have  not  found  the  administration  of  salvarsan  by  intravenous 
injection  in  children  to  produce  any  bad  effects. 


A   KAPID   CLIXICAL  METHOD   FOR   THP:    ESTIMATION    OF 
TOTAL    FAT    IN    INFAXTS'    STOOLS* 

DAVID   .MURRAY  COWIE.   M.D.,  and  WIXFIELD  SCOTT   HUBBARD,   Pii.D. 

ANX     ARBOR 

One  of  the  great  disadvantages  in  the  study  of  the  digestive  dis- 
turbances of  infancy  is  our  inability  to  determine  quickly  the  quantity 
of  fat  present  in  an  infant's  stool.  Qualitative  tests,  while  of  value,  do 
not  suffice,  for  under  normal  conditions  we  may  encounter  neutral  fat, 
free  fatty  acids  and  soaps  in  an  infant's  stool.  Our  requirements  will 
not  be  fulfilled  until  we  have  some  approximate  method  for  determin- 
ing the  neutral  fats,  free  fatty  acids  and  the  soaps  as  they  exist  in  the 
stool  when  it  leaves  the  body,  or,  in  other  words,  as  the)''  exist  in  the 
intestine  uninfluenced  by  external  agencies. 

In  pursuance  of  this  need  we  began  last  September  to  study  the 
various  methods  now  in  use  for  the  estimation  of  fat  in  stools  with  the 
hope  that  we  might  find  a  way  of  shortening  some  of  the  existing 
methods,  or  of  combining  the  different  principles  involved  into  a  new  or 
modified  method.  The  methods  we  have  investigated  more  in  detail  are 
the  Kumagawa  and  Suto,  Friedrich  Miiller,  Keller's  modification  of 
Rohmann's  and  the  Folin-Wentworth  method.  Hoffman's  copper  acetate 
method,  a  qualitative  method  with  approximate  rchitive  quantitative 
possibilities,  did  not  give  us  satisfactory  results. 

From  our  investigation  we  believe  the  Folin-Wcntworth  method 
comes  the  nearest  being  accurate  of  any  of  the  methods  considered.  We 
base  our  opinions  not  on  long  or  continued  use  of  any  of  these  methods, 
but  on  the  principles  involved.  The  Folin-Wentworth  method,  however, 
does  not  give  us  what  Ave  want.  It  determines  only  the  neutral  fat,  the 
fatty  acids,  including  the  fatty  acid  of  the  soaps,  and  the  total  fats.  If 
we  regard  the  free  fatty  acids  in  the  stool  of  little  importance,  as  some 
have  done,  we  may  then  regard  the  figures  obtained  for  fatty  acids  as 
representing  the  soaps.  We  believe,  however,  that  we  are  not  justified 
in  disregarding  the  free  fatty  acids,  for  under  some  conditions  they  are 
not  insignificant.  The  Folin-Wentworth  method  is  not  a  clinical  method. 
It  requires  from  twenty-one  to  twenty-four  hours  to  complete  it,  provid- 
ing the  extracting  apparatus  can  be  kept  running  the  full  twenty-hour 
period.     It  is  suitable  for  careful  metabolism  work,  but  even  here  there 


*  From  the  Pediatric  and  Pharmacy  Departments,  University  of  Michigan. 
*  Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington.  D.  C, 
Mav.  191.3. 
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are  times,  as  wo  shall  show  later,  when  it  fails  to  extract  all  the  fat  from 
a  sample  of  stool. 

One  of  us  had  been  endeavoring  for  some  time  to  develop  a  centrifugal 
method  for  the  estimation  of  total  fat.  Being  unable  to  get  uniform 
results,  we  abandoned  this  method  and  directed  our  attention  to  an 
investigation  of  the  rate  of  extraction  with  acid-ether  according  to  tlie 
Folin-Wentworth  method.     Our  results  will  be  found  in  'J'able  1. 

TABLE  1. — Results  of  Extraction  of  Fat  fuom  Stools  hy  the  Acid-Etiikr 

AIethod 


Sample   3.      Pulverized   Stool    After 
Extracting. 

tn' 

[V,     C< 

Total   Fatty 
Substance. 
Per  Cent. 

Fractional   Experiment* — 

1.73 
0.02 
0.50 

2.25 

17.09 

22.36 

9.90 

49.95 

19.42 
22.38 
10.40 

52.20 

37.20 

42.87 

Fourteen  hours  more    

19.92 

Total  

99.99 

Sample    3    extracted    the    full    twenty 

hours    

Difi'erence  in  total   result... 

4.49 
+  2.24 

45.49 
—  4.40 

49.98 
—  2.22 

'  In  this  experiment  a  new  weighed  flask  was  substituted  at  the  end  of  each 
run.     The  extraction  was  kept  running  the  full  twenty-hour  period. 

From  this  experiment  it  will  be  seen  that  the  bulk  of  the  neutral  fat 
appears  to  be  extracted  at  the  end  of  the  first  hour,  and  the  bulk  of  the 
fatty  acids  (produced  by  the  action  of  the  acid  ether  on  the  soaps)  is 
extracted  at  the  end  of  the  sixth  hour.^  In  other  words,  76.88  per  cent, 
of  the  neutral  fat  comes  out  in  one  hour,  83  per  cent,  of  the  fatty  acids 
in  six  hours,  and  80  per  cent,  of  the  total  fat  in  six  hours.  It  will  be 
further  observed  that  in  the  sample  undergoing  undisturbed  extraction 
for  twenty  hours,  over  twice  as  much  neutral  fat  is  obtained  and  the 
amount  of  total  fat  is  over  2  grams  less  than  that  obtained  in  the  frac- 

1.  The  formation  of  fatty  acids  from  soaps  is  what  is  termed  a  substitution 
process.  It  is  readily  effected  with  weak  acids.  The  following  experiment  shows 
how  completely  the  acid  ether  extracts  a  sample  of  soap.     We  took  of 

Pure  castile  soap,  gm 1.1035 

Extracted  12.5  hours  with  N/10  acid  ether.     Weight  of  substance 

after  extraction,  gm 1.1142 

Weight  of  substance  unextracted  by  petroleum  ether,  gm 0.0412 

Fatty  acids  recovered  from  the  soap.     By  subtraction,  gm 1 .0623 

By  titration,  gm 1.0510 
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tional  experiment.  From  this  we  conclude  that  the  cold  acid-ether 
process  of  extraction  cannot  be  utilized  for  clinical  purposes  in  the  sense 
of  giving  us  data  on  the  three  varieties  of  fat  encount'^red  in  an  infant's 
stool.  We  thought  some  importance  might  attach  itself  to  the  fact  that 
the  bulk  of  the  neutral  fat  came  out  during  the  first  hour's  extraction. 
but  the  difference  between  the  neutral  fat  figures  for  the  fractional 
extraction  experiment  and  the  undisturbed  twenty-hour  extraction  experi- 
ment is  so  great  we  feel  that  this  process  cannot  be  depended  on  for 
quick  estimation  of  the  neutral  fat  in  a  stool. 

We  next  set  ourselves  the  task  of  endeavoring  to  shorten  the  drying 
period.  We  encountered  stools  which  dry  more  readily  than  others,  and 
stools,  which,  in  spite  of  many  hours  drying  in  the  closed  hot-air  oven 
and  subsequently  many  months  (nine)  desiccation  over  HoSO^,  fail  to 
remain  m  powdered  form  after  passing  through  a  forty-mesh  sieve.  We 
constructed  a  drying  oven-  through  which  a  constant  current  of  hot  air 
passed,  the  stool  sample  being  placed  on  a  shelf  over  and  under  which 
the  air  circulated.  By  this  method  we  were  able  to  reduce  the  drying 
time  one-half.  Drying  the  stool  with  alcohol  also  shortens  the  period, 
and  in  many  instances,  but  not  in  all,  this  method  proved  to  be  the 
shorter  one.  By  this  means  the  water  is  taken  out  with  the  boiling 
alcohol  and  the  alcohol  finally  carefully  evaporated  off. 

After  the  trial  of  other  methods  of  extraction,  hot  alcohol,  etc.,  and 
titration  methods  without,  as  yet,  satisfactory  results,  we  again  turned 
our  attention  to  our  centrifugal  method  which  determines  the  total  fat 
only.  At  times  we  had  succeeded  in  removing  comparatively  large 
amounts  of  fat  from  infants'  stools  by  this  method,  while  at  other  times 
with  samples  of  the  very  same  stool,  and  apparently  exactly  the  same 
manipulations,  we  got  only  blank  or  negative  results.  The  principle  of 
the  centrifugal  method  is  the  conversion  of  all  fat  and  soaps  into  fatty 
acids,  which  are  later  brought  into  the  graduated  stem  of  a  centrifugal 
tube  and  the  amount  in  cubic  centimeters  read  off  directly. 

In  our  effort  to  obtain  uniform  results  three  difficulties  presented 
themselves : 

1.  A  whitish  substance  almost  invariably  appeared  floating  on  the 
surface  of  the  centrifugalized   fluid,   and   later   it  appeared  below   or 


2.  The  oven  is  easily  constructed.  One  lenpi;h  of  Russia  iron  pipe  3iA  to  4 
inches  in  diameter  is  connected  at  each  end  with  a  circular  elbow.  At  one  end 
the  elbow  is  turned  down  over  a  Bunsen  burner,  at  the  other  the  elbow  is  turned 
up  and  a  thermometer  suspended  in  it  by  means  of  a  wire.  An  opening  about 
5  inches  long  is  cut  into  the  side  of  the  pipe  length  and  the  flap  turned  into  the 
pipe  to  form  the  shelf.  A  lid  or  door  is  hinged  above  the  opening  and  is  kept 
closed  by  means  of  a  simple  turn  catch  attached  to  the  lower  edge  of  the  lid.  The 
catch  fits  into  a  hole  punched  in  the  outer  edge  of  the  shelf  flap.  A  brisk  current 
of  hot  air  passes  through  the  pipe  and  the  temperature  is  easily  regulated  with 
the  ordinary  Bun=en. 
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iutimately  mixed  with  the  fat  column  in  the  stem  of. the  tube  after  final 
ceutrifugalization.  In  some  samples  of  stool  in  which  no  fat  was  present 
this  substance  rose  to  the  top  and  sometimes  resembled  quite  closely  a 
poor  fat  layer. 

2.  Carbonization  of  the  fat  layer  frequently  took  place  because  of  an 
excess  of  acid.  After  a  number  of  trials  on  different  stools  we  were 
able  to  determine  the  maximum  and  minimum  amount  of  acid  necessary 
to  burn  the  organic  matter  other  than  the  fat  and  set  the  fat  free,  and  to 
work  out  an  optimum  concentration  which  seems  to  be  adaptable  to 
most  stools. 

3.  At  times  the  fat  column  was  difficult  to  read. 

After  milk  fat  passes  through  the  intestinal  canal  certain  physical 
changes  take  place.     Before  ingestion  a  centrifugal  test  shows  a  clear, 
fluid,  yellow  fat  layer,  which  becomes  more  firm  as  it  cools.    It  remains, 
however,  in  this  clear  condition  for  several  minutes  and  is  easily  read. 
After  the  milk  passes  through  the  digestive  tube  a  centrifugal  test  shows 
a  denser  and  darker  fat  layer,  which  solidifies  at  a  higher  temperature 
and  contracts  in  such  a  way  as  frequently  to  cause  it  to  break  in  the 
center.    A  reading  made  when  first  taken  from  the  machine  is  frequently 
a  little  greater  than  it  is  a  minute  or  two  later.    If  the  tube  is  immersed 
in  hot  water  the  fat  column  melts  and  again  occupies  its  former  position 
in  the  tube.    There  is  evidently  a  change  in  the  specific  gravity  of  the  fat 
after  it  has  passed  through  the  intestinal  tube.     This  difficulty  seemed 
to  be  almost  as  insurmountable  as  the  first  one,  which  we  will  return  to 
later.    We  thought  to  alter  the  specific  gravity  (lower  the  melting  point) 
of  the  fat  present  in  the  stool  by  adding  a  known  quantity  of  a  fatty  acid 
of  low  melting  point.    By  deducting  the  difference  in  the  result  obtained 
we  hoped  to  find  the  total  fat  content.    We  chose  oleic  acid.    We  were 
able  to  recover  from  stools  and  substances  free  from  fat  the  amount  of 
oleic  acid  added,  and  in  stools  with  a  fat  content  we  were  able  to  recover 
the  oleic  acid  plus  additional  fat  from  the  stool.^    The  fat  column  was  by 
this  means  made  clear.    Such  a  method  we  believe  is  not  acceptable  from 
a  chemical  or  clinical  standpoint,  for  we  are  introducing  a  factor.    The 
introduction  into  a  stool  of  a  substance  sought  might  easily  lead  to  error. 
We  found,  as  we  have  stated,  that  much  of  our  trouble  with  the  fat 
column  came  from  carbonization  induced  by  adding  too  concentrated  acid. 
At  this  point  in  our  investigation  we  came  across  Kita's*  work  on  a 
similar  method  for  the  estimation  of  fat  in  meat.     He  had  encountered 
the  same  difficulty  with  the  appearance  of  a  white  substance  on  the  top 
of  the  centrifugalized  fluid,  and  found  by  adding  a  small  amount  of 
anivl  alcohol  complete  separation  of  the  fat  layer  was  effected.    We  found 

3.  See  foot  note  to  Table  2. 

4.  Kita.  T.:    Arch.  f.  Hvg.,  1904.  li.  165. 
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this  to  be  the  case  when  we  added  amyl  alcohol  to  our  stool  mixture. 
As  is  quite  generally  known,  the  addition  of  a  small  amount  of  80 
per  cent,  ethyl  alcohol  straightens  out  the  fat  column  in  the  determina- 
tion of  fat  in  cheese  by  the  Babcock  method  so  that  it  can  be  easily  read. 
Our  experience  with  ethyl  alcohol,  however,  has  not  been  satisfactory. 
Because  of  its  low  boiling  point  (78  C.)  when  it  is  added  to  the  hot  acid 
stool  mixture,  some  of  the  contents  are  often  blown  out  through  the  stem 
of  the  tube.  Kita  gives  no  explanation  for  the  use  of  amyl  alcohol.  The 
alcohol  in  either  case  effects  a  better  separation  of  the  fat,  and  we 
believe  the  advantage  gained  from  the  use  of  amyl  alcohol  lies  in  its 
very  high  boiling  point  (131  C).  By  means  of  the  addition  of  amyl 
alcohol,  our  fat  layer  now  became  as  clear  as  we  could  wish  it  to  be.  By 
immersing  the  tube  in  hot  water  after  centrifugalization  the  amount 
recovered  is  easily  read  off.  As  a  precautionary  measure  we  found  it 
necessary  that  the  amyl  alcohol  should  be  thoroughly  mixed  with  the  acid 
water  stool  mixture,  otherwise  it  would  come  up  into  the  stem  of  the 
tube,  and,  because  of  its  acquired  yellow  color,  appear  as  a  fat  column. 
We  have  worked  out  the  following  method,  which  has  given  us  very 
uniform  and  apparently  quite  accurate  results : 

CEXTRIFUGAL    METHOD   FOR   ESTIMATION   OF    TOTAL   FAT    IN" 
infant's    STOOLS 

The  Sample. — If  pulverized  stool  is  examined,  one-quarter  (0.25) 
gram  should  be  carefully  weighed.  If  fresh  or  moist  stool  is  examined, 
one-half  (0.5)  gram.  An  inexpensive  prescription  balance  is  sufficiently 
accurate  for  clinical  purposes.  For  more  careful  work  an  analytical 
balance  is  of  course  necessary'.  The  stool,  if  dry,  is  best  weighed  in  a 
poised  watch  glass  and  transferred  to  glazed  paper.  Moist  stool  is  quite 
easily  removed  by  means  of  a  spatula  from  glazed  paper  on  which  it  is 
weighed,  or  from  the  watch  glass,  by  means  of  water.  The  sample  is 
carefully  rubbed  up  in  a  thin-lipped  mortar.  A  maximum  of  20  c.c.  of 
warm  (40  to  50  C.)  distilled  water  is  used  to  transfer  the  mixture  to  a 
Babcock  milk  bottle  graduated  in  fftieths.  A  little  practice  enables  one 
to  transfer  the  entire  sample  with  the  first  10  c.c.  of  water,  leaving  the 
remainder  to  rinse  off  the  mortar  and  pestle. 

1.  To  the  sample,  now  thoroughly  mixed,  17.5  c.c.  HoSO^  (1.84) 
is  added.  Great  care  should  now  be  taken  to  mix  thoroughly  by  shaking 
the  bottle  back  and  forth  vigorously  (it  should  be  remembered  that  all 
the  organic  material  except  the  fat  must  be  completely  burned,  or  the 
test  will  be  a  failure). 

2.  One  c.c.  amyl  alcohol  is  now  added  and  thoroughly  mixed. 

3.  Tlie  tube  is  now  carefully  counterpoised  and  centrifugalized  for 
three  minutes  at  high  speed.     Enough  hot  water  is  then  added  to  bring 
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the  fat  into  the  graduated  portion  of  the  stem  of  the  bottle.  The  bottle 
is  again  counterpoised,  centrifugalized  for  one  minute  and  the  number 
of  divisions  on  the  stem  occupied  by  the  fat  read  off.  Care  must  bo 
taken  to  keep  the  stem  hot  and  all  readings  must  be  made  while  it  is  hot. 
This  is  quickly  accomplished  by  immersing  the  bottle  in  a  pitcher  or 
beaker  of  hot  water. 

Calculation. — If  0.25  gram  of  stool  has  been  used,  multiply  the 
number  of  divisions  on  the  stem  of  the  tube  occupied  by  the  fat  column 
l)y  the  factor  7.2 ;  if  0.5  gram  sample  of  stool  is  used,  multiply  by  the 
factor  3.G;  the  result  is  the  percentage  of  fat  in  the  sample  examined. 

TABLE    2. — CoiiP.-vui.soN    of    Centrifugal    Methou    with    Kolix-We-ntwortii 

Method 


Fo<kI  C4iv€ii. 

Character  of 
Sample 

Percentage  of  Fat 

Obtained  by  the 

z 

Centrifugal  Method. 
Analy.sis  No. 

Folin    Wentworth 

Method. 

Analysis  No. 

X 

1 

2 

3 

4 

1 

2 

3 

1 

Eiweissmilch .  . 
Eiweissmilch.  . 
Eiweissmilch .  . 
Breast    milk.  .. 
Breast    milk... 

Pulverized. 
Pulverized . 
Pulverized . 
Moist*    .... 
Pulverized. 

30.00 
43.08 
30.00 
10.20 
50.40 

36.00 
43.23 
32.40 
16.20 
50.40 

36.00 

36.32 
49.98 
34.52 

52.20 
35.24 

3 

8 
9 

32.40 
16.20 
50.40 

32.40 
16.20 

11 

34  70 

35  30 

34  60 

Centrii 
test  or 
ment  1 
extrac 
capsul 

■"gal 
I  sedi- 
eft  in 
tion 
e 

14.40 

49.00 

■^  Oleic  acid  method.  By  substituting  0.1  c.c.  oleic  acid  for  the  amyl  alcohol 
and  rubbing  it  well  into  the  stool  we  obtained  with  a  sample  of  this  stool  34.20 
per  cent.  fat.  Subtracting  tlie  oleic  acid  value,  18  per  cent.,  we  obtained  exactly 
the  same  result,  16.20  total  fat. 

To  determine  the  amount  of  fat  in  the  twenty-four-hour  sample  of 
stool,  the  stools  may  either  be  weighed  when  passed,  or  they  may  be  kept 
in  a  moist  chamber  and  weighed  at  the  end  of  the  period.  The  former 
is  the  better  method,  for,  by  this  means  any  loss  or  gain  in  weight  may 
then  be  detected  and  accounted  for.  The  stool  from  which  the  sample 
is  taken  must  be  thoroughly  mixed.  From  the  known  weight  of  the 
stool  the  total  amount  of  fat  is  readily  estimated.  With  a  little  practice 
a  complete  test  can  be  made  in  ten  minutes. 

Sensitiveness  of  the  Centrifugal  Test. — Table  2  records  a  few  com- 
parative tests  with  the  Folin-Wentworth  method. 
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It  will  be  observed  that  in  most  instances  the  centrifugal  method 
gives  practically  the  same  reading  on  the  same  stool.  It  is  not  subject 
to  as  many  variations  as  the  extraction  method.  It  will  be  further 
observed  that  for  some  unexplained  reason  at  one  time  it  gave  a  lower 
percentage  than  the  extraction  method.  In  another  rather  striking 
instance  the  centrifugal  method  gave  a  much  higher  reading  than  the 
extraction  method.  In  the  last  instance  we  were  able  to  demonstrate  that 
the  acid  ether  failed  to  extract  14  per  cent,  of  the  fat  after  twenty-six 
hours'  extraction  in  the  Sohxlet  apparatus,  and  that  the  addition  of  this 
amount  to  that  previously  obtained  by  the  extraction  method  was  almost 
the  same  as  the  figures  obtained  by  our  centrifugal  method.  Further- 
more, in  the  case  of  the  third  analysis  (No.  11),  Folin-Wentworth,  only 
0.5  gram  sample  of  stool  was  used  and  run  for  twenty-six  hours,  which  is 
the  equivalent  of  fifty-two  hours  on  1  gram,  and  yet  we  were  able  to 
extract  no  more  fat  than  in  the  other  two  cases. 

"We  believe  the  true  fat  content  of  this  sample  of  stool  would  not 
have  been  known  had  we  depended  on  the  Folin-Wentworth  method. 
This  is  the  breast-milk  stool  previously  referred  to,  which  resisted  pul- 
verization, even  after  nine  months'  drying  over  H0SO4.  After  rubbing 
this  sample  through  a  fine  sieve,  it  persisted  in  forming  little  balls  and 
coffee-ground-like  masses.  These  doubtless  resisted  extraction  by  the 
cold  acid  ether.  The  hot  acid  water  mixture  of  course  readily  over- 
comes this  difficulty.  In  the  one  case  extraction  is  at  work ;  in  the  other, 
liberation. 

We  believe  a  knowledge  of  the  total  fat  content  of  stools  may  prove 
to  be  of  value  in  the  diagnosis  and  treatment  of  the  digestive  disturb- 
ances of  infancy,  and  we  hope  this  simple  method,  based  on  the  Babcock 
principle,  will  help  to  further  our  knowledge  in  this  field  of  medical 
research". 
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RfiSUMfi   OF  THE  RECENT  LITERATURE   OX  MENINGITIS 

(NOT    INCLUDING    MENINGOCOCCUS 

MENINGITIS) 

HENRY  HEIMAN,   M.D.,   and   SAMUEL   FELDSTEIN,  M.D. 

NEW     YORK 
INCIDENCE 

In  197  cases.  Holt  found  tlie  incidence  of  the  various  forms  of  men- 
ingitis as  follows: 

Tuberculous  meningitis   138 

Pneumococcus  meningitis    22 

Meningococcus  meningitis    (sporadic) 24 

Staphylococcus  and   streptococcus   meningitis 10 

Influenzal  meningitis   4 

Bacillus  coli  meningitis 1 

199 
Counted  twice,  mixed  infections 2 

197 

Tuberculous  meningitis  is,  according  to  Holt,^  twice  as  prevalent 
during  March,  April  and  May  as  in  any  other  similar  period.  The 
number  of  cases  increase  in  the  spring,  being  highest  during  April.  In 
summer  and  early  fall,  the  lowest  number  of  cases  are  seen.  The  most 
plausible  explanation  for  the  seasonal  prevalence  of  tuberculous  menin- 
gitis is  that  in  these  cases  there  had  been  a  previous  infection  of  the 
respiratory  tract,  usually  of  the  bronchial  nodes,  which  was  latent.  As 
a  result  of  an  acute  respiratory  infection,  which  occurs  so  commonly  in 
the  winter  and  spring  months,  the  tuberculous  process  becomes  active 
and  spreads  rapidly.  This  is  apparently  supported  by  the  fact  that  at 
autopsy  pulmonary  lesions  are  invariably  present,  although  in  the  great 
majority  of  the  cases  no  pulmonary  signs  are  demonstrable  during  life. 
The  greatest  number  of  cases  are  seen  between  the  ages  of  9  and  12 
months.  This  may  be  due  to  closer  exposure  to  infected  adults  at  this 
period  of  life.  In  nearly  all  cases,  exposure  to  pulmonary  tuberculosis 
of  the  adult  could  be  traced.  This  was  also  shown  by  a  study  of  the  type 
of  the  tubercle  bacillus  found  in  the  cases  of  tuberculous  meningitis.  In 
32  cases  human  bacilli  were  found  in  30,  bovine  bacilli  in  1,  and  both 
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typet;  in  1.  From  tlie  number  of  cases  of  pneumococcus  meningitis 
reported  in  the  literature  one  might  gain  the  impression  that  this  form  of 
meningitis  is  a  frequent  complication  of  pneumonia.  Its  infrequency, 
liowever,  is  well  shown  by  the  statistics  of  Roily.-  During  1904-1009. 
amongst  1,050  cases  of  pneumonia  at  the  University  Klinik  at  Leipzig, 
only  6  cases  of  pneumococcus  meningitis  were  observed. 

During  the  period  of  non-epidemic  occurrence  of  meningococcus 
meningitis,  70  per  cent,  of  all  of  cases  of  meningitis  in  infancy  are, 
according  to  Morse,  of  the  tuberciilous  variety. 

The  frequency  of  influenzal  meningitis  is  shown  by  the  fact  that  at 
the  beginning  of  the  year  1911,  Martha  Wollstein-  was  able  to  report 
on  49  cases  of  pure  infections,  and  9  cases  of  mixed  infections.  Of  these, 
28  were  under  1  year  of  age;  only  5  were  in  adults.  Pisek,  in  1912, 
speaks  of  58  cases,  only  5  of  which  were  in  adults. 

PATHOLOGY 

Oseki*  has  shown  that  when  meningeal  symptoms  occur  in  the  course 
of  acute  infectious  diseases,  the  macroscopic  examination  of  the  nervous 
svstera  alone  is  not  sufficient  to  exclude  the  existence  of  organic  changes. 
A  careful  microscopic  examination  often  reveals  the  presence  of  a  leuko- 
cytic infiltration  of  the  meninges  of  the  brain  and  cord.  Not  infre- 
quently the  same  changes  are  demonstrable  even  when  no  meningeal 
symptoms  have  been  observed  during  life.  In  a  number  of  cases,  inflam- 
matory lesions  were  present  in  the  parenchyma  of  the  brain,  but  not  in 
the  meninges.  In  thirteen  out  of  sixteen  cases,  Oseki  found  in  the 
meninges  or  central  nervous  system,  bacteria  which  were  identical  with 
those  of  the  original  disease. 

Kirchheim  and  Schroeder^  call  attention  to  tlic  fact  that  in  acute 
infectious  diseases,  pathologic  changes  may  be  demonstrated  in  the 
central  nervous  system  without  there  having  been  symptoms  during  life 
referable  to  the  nervous  system.  It  is,  however,  more  common  to  find 
no  changes  where  symptoms  have  been  present.  In  these  cases  the 
.symptoms  are  probably  due  to  toxic  action.  It  is  still  a  question  whether 
meningism  is  an  early  stage  of  meningitis.  In  some  cases  there  seems 
to  be  some  reason  for  this  assumption,  in  others  not.  But  up  to  the 
present,  there  is  no  direct  proof  of  such  a  transition. 

Rhein'  made  post  mortem  examinations  on  nine  cases  of  meningitis ; 
seven  were  diagnosed  clinically  and  pathologically  as  tuberculous  menin- 
gitis.   One  recovered  from  a  tuberculous  meningitis,  but  died  one  month 


2.  Roily:    Deutf^ch.  med.  Wchnschr.,  1911,  xxxvii.  774. 

3.  Wolistein:    Am.  Jour.  Dis.  Child.,  1911,  i.  42. 

4.  Oseki:    Ziegler's  Beitr.  z.  allg.  Pathol.,  1912,  Hi,  540. 

5.  Kirchheim  and  Schroeder:    Deutsch.  Arch.  f.  klin.  Med.,   1911,  ciii.  218. 
C.  Rhein:    Jour.  Am.  Med.  Assn..  1912,  lix,  165. 
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later  of  a  pneumonia.  'JMie  ninth  ease  was  one  of  pnenmococens  menin- 
gitis. No  tuberele  bacilli  were  found  in  sections  of  the  meninges  and 
central  nervous  system.  This  is  perhaps  due  to  the  fact  that  the  sections 
were  hardened  in  Kaiserling's  solution.  Blood-vessel  changes  as  well  as 
changes  in  the  cortex  were  present  in  all.  In  three  there  was  marked 
evidence  of  encephalitis.  The  author  believes  it  possible,  if  not  probable, 
that  the  exudate  in  the  meninges  is  due  to  a  mixed  infection  and  not 
alone  or  at  all  to  the  tubercle  bacillus.  This  explains  the  rapidity  of  the 
course,  and  tlie  fact  that  in  children  the  pathological  lesions  of  the 
meninges  does  not  resemble  those  of  tuberculous  meningitis  occurring 
in  patients  succumbing  to  tuberculosis  of  other  organs.  The  histologic 
picture  in  areas  somewhat  removed  from  a  tubercle  shows  a  round  cell 
infiltration  (simple  inflammatory  process  as  described  by  Villaret  and 
Fixier,  Peron,  Ilayen  and  Chantemesse).  Diffuse  infiltration  without 
tuberculous  granulations  and  without  definite  tubercles  were  described 
by  Siredey  and  Tinel.  The  cellular  changes  are  not  typical.  Plasma, 
lymphoid  and  phagocytic  cells  occur  as  in  other  inflammatory  conditions. 
The  vessels  show  thickening  of  the  arteriole  walls  and  some  of  the  veins. 
Sometimes  the  lumina  of  these  are  obliterated.  There  is  evidence  of 
perivascular  round  cell  infiltration.  In  some  vessels  the  coats  are 
thickened  and  there  is  cellular  proliferation  of  the  intima.  Hektoen  has 
described  primary  endarteritis  and  phlebitis  with  thrombosis  and  oblitera- 
tion of  the  veins.  The  evidence  of  encephalitis  was  shown  by  distention 
of  the  perivascular  spaces.  In  three  cases  there  was  present  marked 
round  cell  infiltration  of  the  superficial  layers  of  the  cortex.  Plasma 
cells  were  seen  in  six  cases. 

Phea'  calls  attention  to  the  occurrence  of  extensive  intraspinal  hemor- 
rhage in  influenzal  meningitis.  In  the  brain  substance  an  acute  inflam- 
matory reaction  may  take  place  about  the  blood-vessels.  To  these  changes 
may  be  attributed  some  of  the  permanent  lesions  of  the  central  nervous 
system  which  occasionally  follow  some  of  the  acute  illnesses  associated 
with  cerebral  symptoms.  Bacteriemia  may  develop  in  the  course  of  influ- 
enzal meningitis.  Organization  of  the  exudate  may  lead  to  internal 
hydrocephalus.  In  chronic  meningitis  following  the  acute  stage  of  influ- 
enzal meningitis  the  arteries  of  the  meninges  may  show  var^dng  degrees 
of  increase  in  connective  tissue  within  the  internal  elastic  membrane. 
Influenzal  meningitis  may  be  followed  by  paralysis  of  varying  extent. 

Davis*  made  post  mortems  in  five  of  his  seven  cases  of  influenzal 
meningitis.  In  four  there  was  an  abundant  highly  purulent  gi-eenish- 
yellow  exudate.  In  one  case  the  exudate  was  less  profuse  and  limited 
chiefly  to  the  base  and  vessels  of  the  Sylvian  fissure.     The  exudate  was 
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abundant  at  the  base  and  about  the  frontal  lobes,  leading  to  flattening 
of  the  convolutions.  The  cortical  exudate  occurred  in  large  patches  and 
was  more  abundant  along  the  vessels.  In  one  case,  a  pseudomembrane 
was  seen  along  the  inner  surface  of  the  dura  which  was  red  and  con- 
gested. At  the  base  thick  greenish  pus  was  found  adherent  to  the  dura. 
In  one  case  a  large  subcortical  abscess  was  found  containing  many  bacilli. 
This  abscess  penetrated  to  the  lateral  ventricle.  In  the  same  case,  there 
was  softening  of  the  cortex  on  the  other  side,  but  no  abscess  formation. 
Hemorrhage  in  the  brain  substance  was  not  seen.  In  one  case  there  was 
marked  acute  hydrocephalus.  The  exudate  along  the  spinal  cord  was 
less  marked  than  over  the  brain.  It  was  more  abundant  along  the 
posterior  surface.  Round  cell  infiltration,  especially  along  the  vessels  of 
the  substance  of  the  cord,  was  seen  penetrating  into  the  gray  matter. 
Pus  was  found  in  the  central  canal  in  two  cases.  Histologically,  the 
exudate  was  rich  in  cells.  Fibrin  was  either  absent  or  present  in  traces 
onl3\  Three  types  of  cells  were  seen — poh'nuclears,  -mononuclears  and 
large  endothelial-like  cells.  The  Bacillus  influenzae  was  present  in  large 
numbers  on  the  exudate.  Small  hemorrhages  were  occasionally  seen. 
The  walls  of  the  blood-vessels  were  infiltrated  and  thrombosis  was  not 
rare.  The  exudate  was  situated  on  the  deepest  portions  of  the  sulci,  and 
for  a  short  distance  along  the  vessel  into  the  cortex.  But  in  this  situation 
the  infiltration  was  limited  to  a  few  polynuclear  and  plasma  cells  near 
the  surface. 

Acute  rhinitis  was  present  in  3  cases.  In  one  there  was  extensive 
necrosis  of  the  entire  nasal  mucosa  involving  the  cribriform  plate  and 
downward  into  the  pharynx.  Acute  bronchitis  was  present  in  4  cases. 
In  3  cases  there  was  evidence  of  bronchopneumonia  along  the  posterior 
portions  of  the  lungs,  and  more  extensive  in  the  lower  lobes.  The  process 
in  the  lungs  was  distinctly  lobular  with  infiltration  of  the  peribronchial 
IjTnph  channels  containing  a  large  number  of  plasma  cells. 

The  bacilli  were  found  in  one  case  in  the  turbid  peritoneal  fluid.  In 
another  case  there  was  a  fibrinous  exudate  on  the  peritoneum  and  over 
the  spleen  originating  from  a  splenic  infarct.  Acute  degeneration  of 
various  viscera  is  not  uncommon.  In  two  cases,  the  bacillus  was  found 
in  the  heart's  blood,  in  another  case  in  the  pericardial  fluid.  In  three 
cases  it  was  found  in  the  bronchial  secretion  mixed  with  streptococci.  In 
one  case  it  was  recovered  from  the  surface  of  the  nasal  mucosa. 

In  a  case  of  pneumococcus  meningitis,  which  has  now  become  classical, 
Holt^  found  at  autopsy  an  old  meningitis  of  the  convexity  in  the  exudate 
of  which  the  pneumococcus  was  found.  At  the  base  the  meninges  were 
normal.  Clinically,  a  perfectly  clear  and  sterile  fluid  was  found  on 
lumbar  puncture. 
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BACTERIOLOGY 

Martha  Wollstein^  made  an  extensive  study  of  the  Bacillus  influenzae 
as  seen  in  influenzal  meningitis.  It  was  found  to  be  a  slender  rod 
varying  greatly  in  size  and  staining  deeply  at  the  poles.  It  is  Gram- 
negative.  It  is  invariably  hemophilic  and  its  marked  characteristic  is 
pleomorphism.  The  bacilli  are  usually  present  in  large  numbers  in  the 
cerebrospinal  fluid.  It  usually  occurs  free,  there  being  only  slight 
phagocytosis.  The  organism  did  not  grow  on  plain  agar  and  sheep 
serum  agar. 

A  culture  of  fifteen  to  twent.y-four  hours'  duration  shows  minute 
regular  bacilli  among  which  a  small  number  of  tlireads  are  seen.  On  the 
second  day,  there  is  an  increase  in  the  number  of  curved  forms  and  the 
threads  are  longer.  The  bacilli  also  increase  in  thickness.  After  seventy- 
two  hours'  gi'owth  many  bizarre  forms  are  seen. 

Mice  are  highly  susceptible  to  peritoneal  injection.  The  peritoneum 
shows  little  exudate,  the  spleen  is  always  swollen,  the  lungs  and  kidneys 
are  congested.  Bacilli  are  found  in  the  heart's  blood,  peritoneum  and 
other  organs. 

Small  guinea-pigs  (200  grams  in  weight)  usually  die  within  twelve 
to  twenty-four  liours  after  an  intraperitoneal  injection  of  i/o  to  1  culture. 
There  is  an  increase  of  peritoneal  fluid  which  is  turbid.  Phagocytosis 
is  rare.  The  spleen  is  two  to  three  times  its  normal  size.  The  kidneys 
are  congested;  likewise  the  lungs,  which  show  areas  of  inflammation.  The 
bacilli  were  found  in  pure  cultures  in  the  heart's  blood  and  viscera. 
Organisms  were  also  recovered  from  the  surface  of  the  pia  of  the  brain 
and  spinal  cord. 

Rabbits  of  1200  grams  weight,  when  injected  in  the  ear  veins, 
succumbed  in  fifteen  to  thirty-six  hours.  Small  hemorrhages  were  found 
along  tlie  parietal  peritoneum,  within  the  serous  coat  of  the  intestines, 
beneath  the  capsule  of  the  liver  and  along  the  pleura.  The  spleen  is 
swollen  and  soft;  the  kidneys  are  much  congested.  The  lungs  showed 
areas  of  hemorrhage  and  inflammation.  Positive  cultures  were  obtained 
from  the  heart's  blood,  viscera,  urine,  surface  of  the  cord  and  brain,  and 
the  mucous  membrane  of  the  upper  nasal  cavities. 

The  effect  on  monkeys  will  be  described  in  the  section  on  experimental 
meningitis. 

"Wollstein  found  all  strains  of  the  bacillus  derived  from  cases  of  influ- 
enzal meningitis  virulent  for  small  animals,  whereas  those  derived  from 
the  respiratory  tract  are  not  always  so.  The  bacillus  was  recovered  from 
the  heart's  blood  in  only  four  of  the  cases. 

The  agglutination  reaction  was  found  to  be  unsatisfactory.  The 
determination  of  the  opsonic  index  was  but  slightly  more  satisfactory. 
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In  1909,  Cohen''  reported  several  cases  of  meningitis  due  to  a  hemo- 
]ihilie  bacillus,  closely  related  to  the  Bacillus  i7ifluenzae.  It  apparently 
differed  from  the  latter  organism  in  that  it  was  highly  virulent  for 
rabbits,  guinea-pigs  and  mice.  It  was  present  in  the  blood  in  all  the 
cases,  causing  affection  of  the  serous  membranes.  This  observer  claimed 
that  it  differed  from  the  Bacillus  influenzae  in  its  agglutination  and 
conglutination  reactions.  He  called  the  form  of  meningitis  due  to  this 
organism  meningite  ccrehrospinale  septicaemique.  Similar  cases  were 
observed  in  France,  Belgium,  America  and  England.  The  same  organ- 
isms were  cultivated  in  a  case  of  Prosek  and  Zatelli.^''  It  is  still  a  question 
whether  this  organism  is  to  be  regarded  as  a  distinct  species  or  merely  a 
virulent  form  of  the  Bacillus  influenzae. 

EXPERIMENTAL  MENINGITIS 

By  injecting  through  a  trephine  hole  tubercle  bacilli  of  established 
virulence  for  guinea-pigs  and  rabbits,  Manwaring^^  succeeded  in  pro- 
ducing tuberculous  meningitis  in  dogs.  The  disease  was  followed  by 
paralysis  and  death.  The  effects  of  injection  of  suspensions  of  canine 
leukocytes  were  studied  by  this  observer.  His  results  will  be  described 
in  another  section. 

Martha  Wollstein'-  produced  meningitis  in  monkeys  (Cercopithicus 
callitnchus  and  Macacus  rhesus)  by  injecting  subdurally  a  virulent  strain 
of  bacillus  influenzae.  Symptoms  usually  appeared  in  five  hours;  the 
first  evidence  of  disease  being  a  disinclination  to  move  actively.  The 
cerebrospinal  fluid  became  turbid  and  contained  many  bacilli.  Death 
occurred  from  thirty-six  hours  to  three  to  four  days  after  inoculation. 

Wollstein  refers  to  the  experiments  of  Cantani  and  Eitchie.  Cantani 
injected  influenza  bacilli  into  the  brain  in  rabbits.  A  non-lethal  dose 
set  up  a  chronic  meningitis.  Sometimes  pus  accumulated  in  the  lateral 
ventricles.     A  microscopic  examination  showed  an  acute  encephalitis. 

Ritchie  inoculated  a  Macacus  rhesus  with  two  blood-agar  cultures  in 
the  lumbar  region.  The  animal  died  eighteen  hours  later.  At  autopsy 
there  was  evidence  of  a  beginning  meningitis.  Preparations  from  the 
surface  of  the  cord  and  brain  revealed  numerous  bacilli. 

In  Wollstein's  animals  a  purulent  exudate  was  found  along  the 
superior  longitudinal  sinus  spreading  laterally.  There  was  a  turbid 
exudate  over  the  cord  and  the  base  of  the  brain.  The  exudate  was 
marked  at  the  site  of  inoculation.  Smears  from  the  pia  arachnoid  of  the 
brain  and  cord  showed  a  varying  number  of  bacilli.  On  section  there 
was  seen  a  purulent  leptomeningitis  of  the  cord  and  the  surface  and 
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sulci  of  the  brain.  The  exudate  occurred  chiefly  about  the  blood-vessels. 
Innumerable  bacilli  were  found  among  the  pus  cells.  In  one  animal  an 
influenzal  empyema  was  found  at  the  base  of  both  lungs. 

MENINGISM 

Sachs"  observed  J  G  cases  of  meningism  amongst  400  cases  of  scarlet ; 
11  times  it  occurred  in  children  8  to  13  years  of  age;  3  times  in  children 
2,  4  and  5  years  of  age,  respectively.  The  condition  was  also  twice  found 
in  adults.  The  most  frequent  symptoms  were  rigidity  of  the  neck,  hyper- 
esthesia, change  in  mental  condition  and  Kernig's  sign.  The  Kernig 
sign  persisted  during  the  early  period  of  convalescence.  In  one-half  of 
the  cases  there  was  an  increase  of  pressure  in  the  cerebrospinal  system, 
but  there  was  no  increase  in  albumin  or  abnormality  in  the  sediment  of 
the  cerebrospinal  fluid.  The  prognosis  of  meningism  is  always  good  and 
lumbar  puncture  seems  to  relieve  the  condition. 

In  cases  of  otitis,  Schwartze"  has  at  times  observed  stupor,  con- 
tinuous delirium  and  myosis.  Immediate  relief  of  these  symptoms 
followed  paracentesis  of  the  inflamed  drum.  Schwartze  refers  to  a  case 
of  Hicks  where  mydriasis,  ptosis  and  paresis  of  one  leg  were  completely 
relieved  by  tympanic  paracentesis.  Oppeuheim,  in  his  book,  calls  atten- 
tion to  the  fact  that  a  purulent  otitis  may  be  accompanied,  especially  in 
childhood,  by  brain  symptoms  resembling  those  of  meningitis  such  as 
headache,  vertigo,  stupor,  delirium  and  general  convulsions.  Even  optic 
neuritis  and  jiara lysis  of  the  abductus  have  been  observed. 

MENINGITIS  SEROSA 

Boenningbaus,  in  1897,  first  drew  attention  to  this  condition  as  one 
of  the  intracranial  complications  of  middle  ear  disease.  Wagener  observes 
that  the  symptoms  may  be  latent.  In  marked  cases  the  following  symp- 
toms may  be  present:  headache,  general  malaise,  vomiting,  rigidity  of 
the  neck,  l^ernig  sign,  nystagmus,  irregularity  of  pupils  and  increased 
tension  of  the  pulse.  One  of  the  most  constant  symptoms  is  to  be  found 
in  the  fundus.  In  the  mildest  cases  it  may  manifest  itself  as  a  unilateral 
hyperemia  of  the  papilla  and  venous  stasis.  In  tlie  severe  cases  papillitis, 
choked  disk  and  retinal  hemorrhages  are  frequently  seen.  Wagener  never 
observed  primary  optic  atrophy. 

TUBERCULOUS    MENINGITIS 

According  to  Ilolt,^  the  average  duration  of  the  disease  after  the 
onset  of  definite  symptoms  is  two  and  a  half  weeks.  Most  of  his  patients 
had  previously  been  in  apparently  good  health.  The  v.  Pirquet  reaction 
was  positive  in  51  out  of  65  patients.     In  11  it  was  negative,  and  in  .3 
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doubtful.  Of  these  14,  four  were  moribund,  and  7  extremely  prostrated 
at  the  time  the  test  was  perfoimed. 

Eiva-Eocci^^  observed  four  cases  of  tuberculous  meningitis  in  chil- 
dren, 21/^  years  of  age,  that  suffered  from  tympanites  throughout  the 
whole  course  of  the  disease.  In  two  of  these,  there  was  found  at  autopsy 
an  acute  miliary  tuberculosis  of  the  peritoneum.  In  view  of  these  find- 
ings, the  author  thinks  that  the  presence  of  tympanites  in  tuberculous 
meningitis  should  lead  us  to  suspect  the  existence  of  tuberculous  peri- 
tonitis. 

In  infancy,  Morse^®  has  often  observed  an  acute  onset.  The  symptoms 
of  spinal  and  cerebral  irritation  are  less  marked  in  this  form  of  menin- 
gitis. It  is  rarely  observed  below  3  months  of  age.  At  this  period  of 
life,  tuberculous  meningitis  runs  an  irregular  course.  Symptoms  of  irri- 
tation may  be  wholly  absent.  On  the  other  hand,  general  flaccidity  and 
diminished  or  absent  reflexes  are  often  observed.  The  duration  is  short. 
Morse  has  observed  one  case  of  only  thirty-six  hours  duration.  In 
infancy,  remission  of  svTnptoms  is  less  frequently  seen  than  in  later 
childhood. 

Laparicinade^'  calls  attention  to  the  frequency  of  occurrence  of  tuber- 
culous meningitis  in  infants  below  2  years  of  age.  Amongst  forty-two 
cases  collected  from  the  literature  not  previously  published,  upwards  of 
one-half  were  under  2  years  of  age.  Three  types  of  this  disease  are 
observed  in  suckling  infants:  eclamptic,  liemiplegic  and  somnolent.  In 
the  eclamptic  type,  we  observe  after  an  initial  convulsive  seizure  a  rise 
of  temperature,  stiffness  of  the  neck,  more  or  less  paralysis  of  hemiplegic 
or  paraplegic  form,  followed  by  partial  or  general  convulsions.  Death 
usually  occurs  in  two  or  three  days  during  a  convulsive  seizure. 

Hemiplegic  form:  An  infant  suffering  from  slight  fever,  develops 
more  or  less  complete  paralysis  of  one  side  of  the  body.  Localized  or 
general  convulsions,  stiffness  of  the  neck  and  bulging  of  the  fontanelle 
appear.    The  infant  gradually  falls  into  coma. 

Som.nolent  form :  This  form  is  characterized  by  four  cardinal  symp- 
toms :  Progressive  somnolence,  ocular  catalepsy,  progressive  emaciation, 
instability  and  irregularity  of  the  pulse.  The  somnolence  is  progressive. 
At  first  the  infant  is  taciturn,  moody  and  depressed.  It  falls  into  normal 
sleep  four  or  five  times  a  day.  At  a  later  period  the  infant  awakes  only 
for  drink.    Ultimately  deep  coma  develops. 

Ocular  catalepsy  (fixity  of  gaze)  is  due  to  absence  of  winking.  "With 
it  there  is  associated  amblyopia  and  absence  of  conjunctival  reflex.  The 
infants  sleep  with  wide  open  eyes,  which  have  a  vacant  expression. 
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The  emaciation  begins  during  the  prodromal  period.  At  the  onset 
of  the  disease  the  only  observable  abnormality  may  be  an  instability  of 
the  pulse.  The  pulse  may  vary  within  short  intervals,  from  80  to  160. 
Vomiting  and  diarrhea,  when  present,  are  but  slightly  amenable  to 
treatment. 

When  the  disease  is  fully  developed,  the  infant  presents  a  charac- 
teristic picture.  It  usually  lies  on  the  back  with  wide-open,  staring  eyes. 
Conjunctivitis  is  a  frequent  complication.  The  temperature  is  usually 
subfebrile. 

INFLUENZAL  MENINGITIS 

Among  the  197  cases,  Holt^  observed  four  of  influenzal  meningitis, 
all  of  which  were  fatal.  In  3  of  the  4  cases,  the  organism  was  obtained 
from  the  bronchial  secretion  during  life  and  in  2  from  the  nasopharynx. 
In  3,  all  those  examined,  it  was  found  in  the  blood.  In  one  case  the 
Bacillus  infiuenzae  was  found  in  the  pus  from  an  abscess  of  the  elbow. 
A  fatal  influenzal  meningitis  developed  later. 

According  to  Pisek,^^  influenzal  meningitis  is  characterized  by  severe 
constitutional  symptoms  which  are  out  of  proportion  to  the  temperature 
curve.  In  this  form  of  meningitis  there  is  a  rather  sudden  transition 
from  symptoms  of  cerebral  congestion  to  those  due  to  intraventricular 
and  subarachnoid  pressure.  Headache  suddenly  becomes  more  intense 
and  there  is  pain  on  pressure  over  the  eyes  and  supraorbital  region.  There 
is  at  first  restlessness  which  is  due  to  irritation  of  the  sensory  centers; 
later  there  is  depression  or  abolition  of  the  reflexes  as  a  result  of  pressure. 
Convulsions  may  occur  at  the  onset  or  paroxysmally  during  the  course 
of  the  disease.  There  are  usually  present  retraction  and  rigidity  and 
slight  opisthotonus.  At  this  time  there  may  exist  an  influenzal  pneu- 
monia, mild  peritoneal  irritation  or  involvement  of  the  accessory  nasal 
sinus.  Albuminuria  occurs  in  0.6  per  cent.  At  first  there  is  tachycardia 
or  arhythmia.  Later  the  pulse  is  continuously  high.  There  is  steady 
emaciation.  There  may  be  delirium,  stupor  or  profound  coma.  Severe 
convulsive  seizures  may  occur  at  the  beginning.  Photophobia  is  often 
present.  Other  symptoms  observed  are  irregularity  of  the  pupils,  loss  of 
pupillary  light  reflex,  nystagmus  and  neuroretinitis.  The  respirations 
\  ary  with  the  stage  of  the  disease  and  the  condition  of  the  patient.  It  is 
increased  with  high  fever,  sighing  and  shallow  with  stupor,  irregular 
with  coma.  Cheyne-Stokes  respiration  is  seen  occasionally.  The  cere- 
brospinal fluid  is  uniformly  cloudy,  with  a  well-marked  straw-colored 
sediment  which  shows  a  predominance  of  polynuclears  and  intra-  and 
extra-cellular  organisms. 

Influenzal  meningitis,  according  to  Davis,^  occurs  sporadically,  and 
there  is  no  marked  association  with  epidemics  of  influenza  (la  grippe). 
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It  is  confined  largely  to  children  under  1  year  of  age.  The  first  authentic 
case  in  the  literature  was  that  of  Pfuhl  in  1892.  Since  then  a  large 
number  of  observers  have  reported  on  this  disease,  among  them  being 
Fraenkel,  Ghon,  Dubois,  Adams,  Cohoe,  Cohen,  Davis  and  Wollstein. 
Davis'  report  is  based  on  seven  cases,  all  of  which  were  fatal.  The  dura- 
tion of  the  disease  varied  from  three  to  fourteen  days.  The  youngest 
patient  was  5  days  of  age,  the  oldest  13  months.  There  was  a  definite 
history  of  previous  "colds"  in  four  cases.  The  onset  was  indefinite,  the 
early  S3'mptoms  being  cough,  harsh  breath  sounds  or  definite  signs  of 
pneumonia.  Eye  symptoms  were  usually  present  as  well  as  marked 
rigidity  of  the  neck  and  retraction  of  the  head.  Definite  convulsions  were 
present  in  five  cases.  In  all  the  children  there  was  bulging  of  the  anterior 
fontanel.  In  only  one  case  was  there  herpes  labialis.  Some  petechial 
hemorrhages  were  seen  in  one  case  just  before  death.  The  temperature 
varied  from  normal  to  105  F.  or  higher,  being  subject  to  sudden  change. 
The  pulse  was  irregular,  but  rapid,  130  to  160.  Apparently  the  period 
of  incubation  is  not  over  five  days,  as  two  patients  (twins)  became  ill 
within  five  days  after  birth.  Lumbar  puncture  was  performed  on  four 
patients.  Cerebrospinal  fluid  was  turbid,  under  high  pressure  and  con- 
tained many  leukocytes,  60  to  80  per  cent,  of  which  were  polynuclears. 
The  remaining  cells  consisted  chiefly  of  small  mononuclears.  Endo- 
thelial cells  were  common.  Eed  blood-cells  were  either  absent  or  present 
in  very  small  numbers.     Fibrin  was  scant. 

In  one  case  the  portal  of  entry  was  undoubtedly  the  nasal  cavity  as 
the  infection  could  be  traced  through  the  necrotic  cribriform  plate  of  the 
ethmoid.  In  another  case  the  bacillus  was  found  in  large  numbers  on  the 
inflamed  nasal  mucosa.  In  two  cases  the  infection  probably  originated 
in  the  upper  respiratory  tract. 

Brem  and  Zeiler^**  observed  two  cases  of  influenzal  meningitis  which 
were  treated  with  hexamethylenamin.  The  first  case  simulated  an 
anterior  poliomyelitis.  There  was  no  retraction  of  the  head  or  marke<l 
stifoess  of  the  neck.  The  Kernig  sign  appeared  only  one  day  before 
death.  The  Babinski  was  present  from  the  first.  Urotropin  was  given 
in  o-grain  doses  by  intramusclar  injection  and  5  grains  by  rectum  every 
four  hours.  Its  presence  in  tlie  spinal  fluid  was  demonstrated  by 
Herber's  test.  There  was  no  apparent  effect  on  the  disease.  In  tlic 
second  case  meningeal  symptoms  did  not  appear  until  the  sixth  day  of 
the  disease.  Five-grain  doses  of  urotropin  were  given  by  intramuscular 
injection  every  four  hours.  Its  presence  could  be  demonstrated  by  the 
phenylhydrazin  hydrochlorid  t^st  in  cerebrospinal  fluid  diluted  twenty 
times.  By  colorimetric  test  it  was  demonstrated  in  the  cerebrospinal 
fluid  in  the  strength  of  1  to  3,750,  in  the  urine  in  the  strength  of  1  to 
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1,000.  ITemoglobiii  appeared  in  llic  iiriiio.  I'ciniaiient  drainage  by 
means  of  a  needle  in  the  spine  led  to  a  fall  of  the  teniperatiirc  to  normal. 
It  remained  so  for  twenty-fonr  hours,  until  the  needle  worked  out.  There 
was  no  ap])arent  efl'eet  fi'oni  the  administration  of  nrotropin. 

Aecoi'ding  to  Leichtenstern,-"  influenzal  meningitis  usually  appears 
at  the  height  or  i-ather  at  the  begiiniing  as  a  fulminating  meningitis. 
The  symptoms  vary  accordingly  as  it  affects  the  convexity  or  the  base 
of  the  brain.  In  the  former  case,  which  is  the  usual  condition,  there  ar^ 
intense  headaches,  absence  of  the  rigidity  of  the  neck  and  early  loss  of 
consciousness.  When  the  base  is  affected  the  clinical  picture  closely 
resembles  tliat  of  e])idemic  cerebrospinal  meningitis,  including  herpes 
labialis. 

PXEUMOCOCCUS  MEN] XGITIti 

Holt'  I'epoi'ts  on  a  very  instructive  case  on  a  baby  20  months  of  age. 
There  were  fever,  repeated  convulsions  and  a  leukocyte  count  of  24,000 ; 
there  was  no  rigidity  of  the  neck  or  extremities.  Lumbar  puncture  on 
the  first  and  seventh  days  yielded  a  perfectly  clear  fluid,  showing  no 
organisms  on  smears  or  cultures.  During  the  third  week,  the  child 
developed  pneumonia  with  distinct  signs  of  consolidation.  On  the  third 
puncture,  at  this  time  105  c.c.  of  fluid  were  removed,  which  again  was 
negative.  After  the  lapse  of  six  weeks  there  were  no  active  symptoms, 
but  there  was  wasting  and  defective  mentality.  Death  occurred  in  the 
eleventh  week  from  a  second  attack  of  pneumonia.  At  autopsy  there 
was  found  an  old  meningitis  at  the  convexity  in  the  exudate  of  which 
pneumococci  were  demonstrated.  In  eight  of  twenty-two  of  Holt's  cases, 
the  duration  of  the  disease  was  three  days  or  less.  In  two-thirds  of  his 
cases  it  was  six  days  or  less.  The  diagnosis  of  this  form  of  meningitis 
presents  great  difficulties,  as  the  lesions  are  occasionally  localized  at  the 
convexity.  As  a  result  of  this  localization  such  characteristic  symptoms 
as  opisthotonos,  irregularity  of  the  pulse  and  respirations,  distention  of 
the  fontanel  and  involvement  of  the  cranial  nerves  may  be  absent. 
Pneumococcus  meningitis  occurs  in  younger  children  than  either  epi- 
demics of  cerebrospinal  meningitis  or  tuberculous  meningitis.  One-half 
of  Holt's  cases  were  under  6  months  of  age,  two-thirds  of  them  under 
9  months. 

According  to  Schlesinger,-^  pneumococcus  meningitis  may  have  either 
an  apoplectic,  acute,  subacute  or  insidious  course.  The  fever  in  favorable 
cases  is  less  high  and  of  shorter  duration  than  in  epidemic  cerebrospinal 
meningitis.  Rapid  euphoria  appears  after  cessation  of  fever,  despite  the 
persistence  of  meningitic  symptoms. 
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According  to  Eolly,-  the  mode  of  invasion  of  meningococcus  menin- 
gitis is  dependent  on  the  portal  of  entry;  8  of  his  30  cases  began  with 
or  after  a  pneumonia  or  bronchitis;  6  with  sepsis  and  endocarditis;  3 
with  otitis  media ;  9  with  rhinitis  or  disease  of  the  accessory  sinus,  1  after 
trauma.  In  3  cases  the  cause  was  unknown.  In  the  26  fatal  cases,  the 
disease  began  with  slight  prodromata,  lasting  one  to  seven  days.  These 
consisted  of  headache,  backache,  general  malaise,  anorexia,  dizziness  and 
occasional  vomiting.  In  5  cases  no  premonitory  symptoms  were  present, 
but  the  disease  began  with  fever,  vomiting,  agonizing  headache  and 
marked  vertigo.  Only  once  was  a  chill  present.  Eigidity  as  well  as  pain 
on  moving  the  head  was  constant.  The  Kernig  sign  was  pronounced. 
Herpes  was  rather  unusual.  The  cases  exhibited  marked  restlessness  and 
early  loss  of  consciousness.  In  3  cases  clear  cerebrospinal  fluid  was 
obtained  in  which  pneumococci  were  seen.  The  duration  of  the  disease 
varied  from  two  to  twenty-five  days. 

OTHER  SUPPURATIVE  MENIjSTGITIDES 

Two  cases  of  meningitis  due  to  Bacillus  coli  were  observed  by  Holt.^ 
The  first  was  a  baby  4  weeks  of  age,  which  was  admitted  to  the  hospital 
with  Erb's  palsy  and  malnutrition.  During  its  stay  it  developed  the 
usual  symptoms  of  meningitis  with  a  temperature  up  to  103,  general 
hyperesthesia  and  rigidity  and  a  leukocyte  count  of  13,000.  The  disease 
ended  fatally  after  ten  days'  illness.  The  second  infant  was  also  4  weeks 
of  age;  there  was  a  previous  history  of  Bacillus  coli  infection  of  the 
urinary  tract.  The  patient  recovered  from  the  acute  s\Tnptoms,  but 
developed  a  secondary  hydrocephalus.  A  case  of  typhoid  meningitis  was 
observed  by  David  and  Speik.--  One  due  to  paratyphus  infection  by 
Boonacker  and  Gorter.  One  of  infection  by  the  Friedlander  bacillus  by 
Guinon  and  Simon-^  (recovery  in  four  days).  Of  ten  cases  of  pyogenic 
(staphylococcus  or  streptococcus)  form,  six  were  seen  by  Holt  in  new- 
born babies.  In  five  cases,  the  meningitis  was  secondary  to  spina  bifida. 
In  one  the  meningitis  followed  an  operation  for  hydrocephalus.  In  only 
two  was  the  meningitis  apparently  primary  clinically,  the  development 
was  rather  rapid,  being  accompanied  by  severe  general  and  local  s}TTip- 
toms.  The  termination  was  always  unfavorable.  Only  once  did  a  men- 
ingitis follow  an  otitis  or  its  complications.  This  was  in  a  15-months-old 
child  on  whom  a  double  mastoid  operation  was  performed,  in  Europe. 
The  dressing  was  unchanged  for  nearly  two  weeks;  that  is,  during  the 
trip  across  the  ocean.  The  discharge  was  very'  foul  and  the  wound  in 
bad  condition.  At  autopsy,  however,  there  was  found  no  connection 
between  the  mastoid  and  the  meninges.  The  meningitis  was  of  the  tuber- 
culous variety. 
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Kemlinger-*  describes  cases  of  aseptic  nieningitis  in  which  there  was 
turbid  or  purulent  fluid  without  any  organisms  being  demonstrable. 

DIAGNOSIS 

Lucas^"  gives  a  detailed  discussion  of  the  diagnostic  value  of  the 
cerebrospinal  fluid  in  various  cerebral  affections.  He  shows  that  the 
cytology  in  tuberculous  meningitis  is  not  characteristic,  as  a  similar 
picture  is  seen  in  a  number  of  cerebral  affections,  such  as  encephalitis, 
myelo-encephalitic  meningism,  syphilis  of  the  meninges  and  arterior 
poliomyelitis.  In  myelo-encephalitis,  both  experimental  and  human, 
the  cerebrospinal  fluid  was  turbid,  contained  fibrin  and  showed  a  large 
number  of  mononuclear  cells  or  lymphocytes.  In  248  cases  of  tuber- 
culous meningitis,  the  amount  of  fluid  varied  from  5  to  120  c.c.  In  some 
cases  it  was  clear,  in  others  opalescent.  Occasionally  the  fluid  was  turbid. 
There  was  no  clot  formation  in  a  little  over  10  per  cent.  But  it  was 
present  some  time  or  other  in  every  case.  The  number  of  cells  per  cubic 
millimeter  varied  from  14  to  920,  the  average  being  206.  Fifty  per 
cent,  of  the  cases  had  100  cells  or  below.  The  differential  count,  showed 
a  variation  from  100  per  cent,  hmphocytes  and  mononuclears  to  89  per 
cent,  polynuclears.  In  twenty-five  instances  the  polynuclears  numbered 
30  per  cent,  or  over. 

In  102  cases  of  pyogenic  meningitis  the  amount  of  fluid  varied  from 
a  few  drops  to  250  c.c.  In  three  cases  the  fluid  was  clear.  Clot  forma- 
tion was  always  present,  except  in  clear  fluid ;  the  number  of  cells  varied 
from  forty-five  to  2,600  per  cubic  millimeter.  There  was  always  a  pre- 
13onderance  of  polynuclears.  In  chronic  cases  the  mononuclears  equalled 
or  were  in  excess  of  the  polynuclears.  The  cytology  alone  is  therefore  not 
sufficient  for  the  separation  of  the  various  forms  of  meningitis. 

The  diagnosis  of  tuberculous  meningitis  rests,  according  to  Dunn,-' 
on  a  triple  basis,  namely,  clinical  character,  examination  of  the  cerebro- 
spinal fluid,  and  the  invariably  fatal  termination.  ^STo  one  of  the  char- 
acteristic symptoms  and  signs  is  invariably  present.  The  onset  may  be 
sudden  or  gradual;  the  temperature  high,  moderate  or  low.  Uncon- 
sciousness may  appear  rapidly  during  the  early  stages  or  slowly  and  at 
a  late  period.  The  following  symptoms  may  be  present  or  absent :  head- 
ache, rigidity  of  the  neck,  Kernig  sign,  localizing  neurological  signs, 
convulsions,  vomiting  and  leukocytosis. 

The  characteristics  of  the  cerebrospinal  fluid  are  of  greater  value  than 
the  clinical  picture.  In  sixty  cases  which  the  author  analyzed,  a  pre- 
dominance of  lymphocytes  was  constantly  present.  But  such  a  lympho- 
cytosis may  be  present  in  other  conditions.    Determination  of  the  number 


24.  Remlinger:     Gaz.  d.  hop..   1911,  Ixxxiv,  112.5. 

25.  Lucas:    Am.  Jour.  Dis.  Child.,  1911.  i,  230. 
20.  Dunn:    Arch.  Pediat.,  1910.  \xvii.  685. 


212  AMERICAN     JOURNAL     OF     DISEASES     OF     CHILDREN 

of  cells  by  the  centrifuge  is  an  inaccurate  method.  The  author  advises 
that  the  number  of  cells  should  be  estimated  by  the  use  of  the  white 
blood  counting  pipet.  The  staining  mixture  given  below  is  drawn  up  to 
the  0.5  mark  of  the  white  blood  counter,  the  fresh  cerebrospinal  fluid  is 
drawn  up  to  the  11  mark.  The  ordinary  blood  counting  slide  is  used. 
The  number  of  cells  counted  on  ten  slides  represents  the  number  of  cells 
per  cubic  millimeter.    The  staining  mixture  used  is  as  follows : 

Gm.  or  C.C. 

Methylene  violet    0.1 

Acetic  acid    2.0 

Water  50.0 

Glacial  acetic  acid  alone  may  be  used.  The  number  of  cells  found 
in  normal  fluid  by  this  method  varies  from  none  to  three  cells  per  cubic 
millimeter.  Ten  cells,  however,  are  taken  by  the  author  as  the  limit  of 
a  normal  count. 

In  60  cases  of  tuberculous  meningitis,  representing  71  examinations, 
there  was  a  count  above  normal  in  all  cases.  The  lowest  count  was  30, 
the  highest  920.  In  the  following  conditions  the  cell  count  was  normal 
—  lobar  pneumonia,  anterior  poliomyelitis,  typhoid,  solitary  tubercle, 
cerebellar  tumor,  cerebral  hemorrhage,  rheumatic  fever,  otitis  media, 
measles  Avith  pneumonia,  gastro-enteric  intoxication.  In  one  case  of 
tetanus  there  was  a  cell  count  of  60.  The  cell  count  is  of  special  value 
in  the  differentiation  between  tuberculous  meningitis  and  cases  of  gastro- 
enteric disturbance  and  toxic  absorption.  The  author  did  not  flnd  any 
definite  relation  between  the  stage  of  the  disease  and  the  number  of 
lymphocytes, 

Hemenway-'  found  tubercle  bacilli  in  the  cerebrospinal  fluid  iu  135 
out  of  137  cases.  In  one  of  the  negative  cases  only  2  cubic  centimeters 
of  fluid  were  obtained ;  in  the  other  the  fluid  was  withdrawn  at  an  early 
stage  of  the  disease.    The  technic  of  the  author  is  as  follows : 

The  cerebrospinal  fluid  is  collected  in  several  test-tubes,  about  20  c.c.  in  each 
tube.  The  last  fluid  after  the  child  is  set  up  is  the  most  important.  The  tube 
should  not  be  shaken  as  the  fibrin  film  or  coagulum  forms  more  readily  when 
the  tube  is  not  disturbed.  The  tubes  are  placed  in  the  incubator:  after  ten 
hours  the  film  can  be  removed  entire  with  a  platinum  loop.  It  is  then  spread 
out  carefully  with  fine  needles  on  a  glass  slide.  It  is  then  fixed  and  stained 
by  Sabbet's  method. 

In  about  40  per  cent,  of  the  cases  no  coagulum  forms.  In  these  cases  the 
sides  of  the  test-tube  are  scraped  with  the  platinum  loop  and  any  material 
removed  is  superimposed  drop  by  drop  over  a  small  area  on  a  glass  slide.  Each 
drop  is  dried  in  the  air  and  fixed  in  the  flame  before  another  is  added.  The 
sediment  from  the  test-tube  may  be  superimposed  by  means  of  a  fine  capillary 
tube  in  the  same  manner.  If  no  coagulum  forms  and  no  tubercle  bacilli  are  found 
in  the  first  puncture  fluid,  the  needle  on  the  second  puncture,  just  before  being 
withdrawn,  is  pushed  slightly  forward  so  as  to  touch  the  anterior   surface  and 
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1  or  2  drops  of  blood  are  allowed  to  How  in  the  last  tube.  This  aids  in  tiio  forma- 
tion of  a  coagiiluni.  The  tubertde  bacilli  are  more  numerous  at  a  late  stage  of 
the  disease. 

I^'etler  and  Gendroii,-**  in  their  obyervation  on  tlie  cytodiagiio.sis  of 
tuberculous  meningitis,  find  that  in  chiklliood  there  is  an  average  of  100 
Ivmphocytes  to  the  cubic  millimeter.  In  poliomyelitis  there  are  about 
twenty  lymphocj'tes  to  the  cubic  millimeter  and  in  other  meningeal  con- 
ditions three  to  fifteen  lymphocytes  per  cubic  millimeter. 

In  acute  meningitis  and  in  progressive  paralysis,  Weil  and  Kapka-'' 
found  the  meninges  permeable  to  sheep  hemolysins.  In  acute  meningitis, 
the  total  hemolysin  (amboceptor  and  complement)  is  demonstrable.  The 
degree  of  reaction  depends  but  slightly  on  the  varying  degrees  of  per- 
meability of  the  meningeal  vessels,  but  rather  on  the  abundance  of 
hemolysins  in  the  blood. 

Strouse^"  finds  the  Xoguchi  reaction  (butyric  acid  reaction)  positive 
in  all  meningitis  cases.     It  was  negative  in  three  cases  of  meningism. 

Trembur^^  found  that  incubation  of  the  cerebrospinal  fluid  in  sealed 
test-tubes  at  37  F.  for  twenty-four  to  seventy-two  hours,  greatly  increases 
the  number  of  tubercle  bacilli. 

Tinel  and  Gastinel""  describe  a  number  of  meningeal  states  in  tuber- 
culosis. In  one  group  the  patient  suffers  from  attacks  of  headache  every 
evening.  There  are  in  addition  slight  vomiting,  rigidity,  Kernig  and 
transitory  changes  in  pulse  and  temperature.  Lumbar  puncture,  which 
relieves  the  symptoms,  immediately  yields  a  cerebrospinal  fluid,  which, 
tliough  usually  normal,  occasionally  shows  a  slight  increase  in  albumin 
and  lymphocytes;  no  tubercle  bacilli  are  found. 

In  another  group,  there  are  in  addition  to  the  above  symptoms,  sciatic 
pain,  which  is  due  to  anatomical  changes  in  the  nerve,  as  a  healed  tubercle 
or  cyst. 

In  a  third  group,  the  intensity  of  the  s}Tnptoms  leads  one  to  suspect 
tuberculous  meningitis,  but  the  condition  gradually  improves.  There 
may  be  several  attacks  of  gradually  lessening  severity.  The  cerebro- 
spinal fluid  shows  moderate  lymphocytosis,  but  it  may  be  entirely 
negative.  At  autopsy,  there  is  found  a  diffuse  sclerosis  of  the  meninges 
without  signs  of  recent  inflammation. 

PROGNOSIS 
Undoubted  cases  of  recovery  from  tuberculous  meningitis  have  been 
recorded  in  the  literature  by  a  number  of  observers,  amongst  these  being 
Freyhan,  Henkel,  Barter,  Gross,  Claisse  and  Abrami,  Eiebold,  Eumpel, 
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Stark,  Archangelsky,  Hochstelter  and  Dunn.  These  observers  found  the 
tubercle  bacilli  in  the  cerebrospinal  fluid. 

Autopsy  evidence  of  a  previously  existent  tuberculous  meningitis  have 
been  found  by  Jannssen,  Thomalla,  "Weermann  and  Leube. 

Cases  of  recover}'  from  pneumococcus  meningitis  are  recorded  by 
Jemma,  Hauer,  Kohts   (two  cases),  Grober,  Schlesinger-^  and  Rolly.- 

TREATMENT 

Martha  Wollstein^-  succeeded  in  immunizing  a  goat  with  bacillus 
influenzae.  The  blood  acquired  moderate  agglutinating  and  high  opsonic 
power.  Injected  in  the  spine  it  arrested  the  progress  of  the  experimental 
meningitis  and  brought  about  recovery.  As  a  result  of  the  injection  of 
the  serum,  the  bacilli  were  more  freely  engulfed  by  the  phagocytes.  The 
number  of  the  organisms  became  reduced,  their  capacity  for  growtli 
diminished,  and  their  entrance  into  the  blood  arrested.  This  led  to  a 
cessation  of  the  local  inflammatory  process  and  progressive  amelioration 
of  the  symptoms.  At  first,  the  serum  was  injected  after  one  hours 
inoculation  of  the  bacilli.  Later  successful  results  were  obtained  even 
when  the  serum  was  applied  twenty-four  hours  later. 

Manwaring"  inoculated  dogs  subdurally  with  tubercle  bacilli  of 
established  virulence  for  guinea-pigs  and  rabbits,  and  succeeded  in  pro- 
ducing a  tuberculous  meningitis.  The  disease  was  followed  by  paralysis 
and  death.  AYhen  suspension  of  canine  leukocytes  was  injected  sub- 
durally, the  onset  of  the  paralysis  was  delayed,  and  the  life  of  the  animal 
was  prolonged.  With  large  doses  of  tubercle  bacilli,  the  injection  of 
leukocytes  had  no  effect.  With  small  numbers  of  very  virulent  bovine 
bacilli,  the  leukoc}i;es  uniformly  produced  a  prolongation  of  the  latent 
period.  But  they  had  a  less  evident  effect  on  the  subsequent  course  of 
the  disease.    All  the  animals  died. 

With  small  doses  of  less  virulent  human  bacilli,  half  of  the  animals 
did  not  develop  paralysis.  The  others  developed  paralysis  after  a  much 
prolonged  incubation  period,  from  which  one  animal  died.  In  some  of 
the  treated  dogs,  the  tuberculous  lesions  in  the  upper  part  of  the  sub- 
dural space  had  apparently  been  arrested  or  caused  to  undergo  resolution. 
In  the  lower  third  of  the  spinal  cord,  the  lesions  persisted  or  advanced 
to  a  chronic  condition. 
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Syphilis.  Serodiagnosis  of  Inherited. — S.  Samelson. 

Ztschr.  f.  Kinderh..  1913,  viii.  No.  2. 
Tuberculin  Reaction  in  Children. — L.  Jeanneret. 

Rev.  med.  de  la  Suisse  romande,  June  20,  1913. 
Tuberculosis.  Albumin  Reaction  in  Sputum  in  Diagnosis  of. — H.  Schmitz. 

Med.  Klin.,  July  20.  1913. 
Tuberculosis,  Compulsory  Declaration  of. — F.  Maffi. 

Gazz.  d.  osp.,  July  1,  1913. 
Tuberculosis.  Further  Measures  for  the  Campaign  Against. — J.  Landsberger. 

Berl.  klin.  Wchnschr.,  -July  21,  1913. 
Tuberculosis  in  Infants,  Pulmonary. — A.  v.  Konschegg  and  R.  Lederer. 

Monatschr.  f.  Kinderh..  1913,  xii.  No.  3. 
Tuberculosis  in  Children,  Surgical,  with  Method  of  Treatment. — A.  H.  Tubby. 

Lancet,  London,  July  19,  1913. 
Tuberculosis,  in  Children  Treated  with  Mixed  Bacterins.  Clinical  Reports  of  Ten 
Cases  of  Pulmonary. — L.  C.  Ager. 

New  York  State  Jour.  Med..  July.  1913. 
Tuberculosis   in    Infants    and    Y'oung   Children,    Treatment    and    Prognosis    of. — 
^I.  Hollensen. 

Beitr.  z.  Klin.  d.  Tuberk.,  1913,  xxvii,  1. 
Tul>erculosis  of  the  Skin. — J.  Jadassohn. 

Med.  Klin.,  July  20,  1913. 
Tuberculosis,  Operative  Treatment  of  Peritoneal  and  Genital. — O.  Schmidt. 

Ztschr.  f.  Geburtsh.  u.  Gyniik..  1913,  Ixxiii,  No.  2. 
Tuberculosis.  Pulmonary,  and  Northern  Seashore. — Ide. 

Med.  Klin..  July  13,  1913. 
Tuberculcsis,  Renal,  in  Three  Girls. — J.  Oraison. 

Jour.  d'Urol.,  July,  1913. 
Tuberculous,  The  Children   of  the. — W.  Weinberg. 
Deutsch.  med.  Wchnschr.,  July  10,   1913. 
Tuberculosis,  Toxic  Action  of  Aberrant  Bile  in  Pulmonary. — P.  Serph.  A.  and  A. 
ilary. 

Semana  m^d..  June  19.  1913. 
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Tuberculosis.  Vaccination  Against. — E.  Maragliano. 
Rifonna  med.,  June  28,  1913. 

ACUTE     INFECTIOUS     DISEASES 

Is  Chorea  the  Result  of  a  Mild,  Curable  Encephalitis?— Delearde,  Valelte  and 
J.  Coniby. 

Arch,  de  m6d.  des  enf.,  July,  1913. 
Diphtheria,  Antitoxin  in. — J.  R.  Culkin. 

New  York  State  Jour.  Med.,  July,   1913. 
Diphtheria  Bacillus  Carriers,  Treatment  of  with  Bouillon  Cultures  of  Staphyl- 
ococcus Pyogenes  Aureus. — J.  D.  Rolleston. 

Brit.  Jour.  Child.  Dis.,  July,  1913. 
Diphtheria   Bacilli,   Improved   Bile   Technic   for   Detection   of. — W.   V.   Drigalski 
and  Bierast. 

Deutsch.  med.  Wchnschr.,  June  26,  1913. 
Diphtheria  Chronic,  Kasal. — C.  M.  Miller. 

South.  Med.  Jour.,  Nashville,  July,  1913. 
Diphtheria,  Cutaneous. — H.  Kleinschmidt. 

Miinchen.  med.  Wchnschr.,  July  8,  1913. 
Diphtheria,  Treatment  of. — T.  Pontano. 

Policlinico,  June  22,  1913. 
Diplococcus  Intracellularis  ^Meningitidis,  Isolation  of,  from  Case  of  Cerebrospinal 
Meningitis  in  Native  of  Philippines. — D.  G.  Willets  and  0.  Schobl. 

Philippines  Jour.  Sc,  April,  1913. 
Erythema    of   Scarlet    Fever   and   That   of   German   Measles,   Differentiation   of. 
Diagnosis. — S.  D.  Hubbard. 

Med.  Rec,  New  York,  August  2,  1913. 
Infectious  Diseases,  Is  There  a  Specific  Odor  in? — N.  Krasnogorski. 

Jahrb.  f.  Kinderh.,  July,  1913. 
Infective  Disease,   Results   of   Vaccine   Treatment   in   Upward  of   Four   Hundred 
Cases  of  Acute  and  Chronic. — A.  Ross. 

Practitioner,  London,  July,  1913. 
Infections  in  Infants,  Acute. — E.  Miiller. 

Med.  Klin.,  July  13,  1913. 
Infantile  Paralysis,  After-Treatment  of. — W.  G.  Brymer. 

Okla.  State  Med.  Assn.  Jour.,  July,  1913. 
Leishmania,  Infantile  and  Donovan's,  Identity  of. — U.  Gabbi. 

Jour.  Trop.  Med.,  July  1,  1913. 
Measles,  Infectious  Erythemas  Occurring  During. — E.  Weill  and  C.  Gard6re. 

Rev.  de  m€d.,  Vuly,  1913. 
Meningitis   Due    to   Escape  of   Thread-Worms   Into   Peritoneal    Cavity   Through 
Perforated  Appendix,  Case  of. — R.  N.  H.  A.  Whitelocke. 

Brit.  Jour.  Child.  Dis.,  .July,  1913. 
Meningitis,  Prognosis  and  Treatment  of. — V.  Reichmann. 

Miinchen.  med.  Wchnschr.,  June  24,  1913. 
Ophthalmia  Neonatorum,  Prophylaxis  of. — G.  Weidenbaum. 

Petersburger  med.  Ztschr.,  June   14,  1913. 
Paralysis,  Post-Diphtheritic  Cerebral. — A.  L.  Dynkin. 

Jahrb.  f.  Kinderh.,  1913,  Ixxvii,  1913. 
Pertussis,  Heart  Changes  in. — M.  Brick. 

Virchows  Arch.  f.  path.  Anat.,  June,  1913. 
Whooping-Cough,  Vaccination  Against. — L.  Lagane. 

Presse  m6d.,  July  16,  1913. 
Scarlet  Fever,  Diagnosis  and  Complications. — C.  St.  Leede. 

Northwest  Med.,  July,  1913. 


218  AM  ERIC. iX     JOURXAL     OF     DISEASES     OF     CHILDREN 

Scarlet  Fever,  Diet  in. — R.  Gerstley. 

Monatsch.  f.  Kinderh.,  1913,  xii,  No.  3. 
Scarlet  Fever,  No  Hereditary  Predisposition  to. — A.  Mathies. 

Jahrb.  f.  Kinderh.,  1913,  Ixxvii. 
Sepsis  After  Extraction  of  Tooth,  Fatal.— B.  Mayrhofer. 

Wien.  klin.  Wchnschr.,  July  17,  1913. 
Septicemia,  Meningococcus. — S.  Portret. 

Ann.  de  niM.  et  chir.  inf.,  July  15,  1913. 
Tetanus,  Subcutaneous  Injection  of  Phenol  in  Treatment  of. — V.  AscoH. 

Policlinico,  Rom^,  July  6,  1913. 
Trypanosomiasis,  Serodiagnosis  of  Chagas'. — C.  Guerreiro  and  A.  Machado. 

Brazil-med.,  June  15,  1913. 
Varicella. — A.  Schuberg. 

Berl.  klin.  Wchnschr..  June  23,  1913. 

DISEASES     OF     THE     NEWLY-BORN 

Chrondrodystrophia  Fetalis,  Pathologic  Changes  in  Thyroid  in  Cretinistic  Variety 
of. — D.  Symmers  and  G.  H.  Wallace. 

Arch.  Int.  Med.,  July  15,  1913. 
Cyanosis,  Congenital  Permanent;  Three  Cases. — G.  Heuyer. 

Presse  mM.,  June  28,  1913. 
Infants  at  Birth,  Abnormal  Size  of. — A.  Hiibner. 

Monatschr.  f.  Geburtsh.  u.  Gynak.,  1913,  xxxvii. 
Meningocele  in  Infants,  Traumatic;   Three  Cases. — H.  L.  Rocher. 

Jour,  de  m§d.  de  Paris,  June  29,  1913. 
Newborn,  Care  of. — T.  A.  Frazer. 

Kentucky  Med.  Jour.,  June  1,  1913. 
New-Born  Child,  Physical  and  Social  Condition  of  the  Mother  as  Affecting  the 
Size  of.— F.  V.  Gutfeld. 

Ztschr.   f.   Geburtsh.   u.   Gynak.,  Stuttgart,   1913,  Ixxiii,   No.   1. 
New-Born  Child,  Signs  of  Maturity  in  the. — M.  Kjolseth. 

Monatschr.  f.  Geburtsh.  u.  Gynak.,  1913,  xxxvii. 

GASTRO-INTESTINAL     SYSTEM 

Antidiarrheics  and  Purgatives  for  Children. — W.  Birk. 

Deutsch.  med.  Wchnschr.,  July  3,  1913. 
Appendix,  Removal  Versus  Exclusion  of. — R.  v.  Rauchenbichler. 

Zentralbl.  f.  Chir.,  July  5,  1913. 
Appendicitis,  Mistakes  in  the  Diagnosis  of. — F.  De  Quervain. 

Rev.  med.  de  la  Suisse  romande.,  July,  1913. 
Diarrhea,  Medicinal  Treatment  of  Summer. — W.  L.  Carr. 

Am.  Jour.  Obst.,  York,  Pa.,  July,  1913. 
Diarrhea,  Prophylaxis  of  Summer. — C.  G.  Kerley. 

Am.  Jour.  Obst.,  York,  Pa.,  July,  1913.  -  _. 

Duodenal  Ulcer,  Neurotic. — K.  Westphal  and  G.  Katsch. 

Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  1913,  xxvi.  No.  3. 
Dysphagia  and  Dyspnea  from  Malformation  of  Organs;   Two  Operative  Cases. — 
C.  Girard. 

Arch.  f.  klin.  Chir.,  1913,  ci.  No.  4. 
Enteritis  in  Young  Children,  Malted  Food  in  Treatment  of. — S.  Veras. 

Brit.  Jour.  Child.  Dis.,  July,  1913. 
Esophagus,  Diverticulum  Above  Cicatricial  Stenosis  of  the. — H.   Flesch. 

Jahrb.  f.  Kinderh.,  July,  1913. 
Esophagus  and  Lesser  Intestine. — G.  H.  Edington. 

Glasgow  Med.  Jour.,  July,  1913. 
Gastrointestinal  Disease,  Roentgenoscopy  of. — A.  ]\I.  Cole. 

Jour.  Indiana  State  Med.  Assn.,  Julv,  1913. 
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Hernia,  Duodenal-Jejiinal,  in  Infants. — ¥..  V'oyt. 

Monatschr.  f.  Geburtsh.  u.  Gynilk.,  June,  1913. 
Hernia  in  Infants,  Reduction  of. — A.  Nussbaum. 

Miinchen.  med.  Wchnschr.,  July  1,  1913. 
Intestinal    Intoxication    to    the    Sympathetic    Nervous    System,    Relation    of.— H. 
Hirschfeld. 

Jahrb.  f.  Kinderh.,  Ixxvii,  1913. 
Intestinal  Toxemia  of  Childhood. — L.  C.  Redmon. 

Kentucky  Med.  Jour.,  July  1,  1913. 
Intussusception     with     Atypical     Symptomatology.— A.     L.     Wright    and    0.    C. 
Morrison. 

Iowa  State  Med.  Soc.  Jour..  Clinton,  July,  1913. 
Pyloric  Stenosis,  Congential  Hypertrophic. — R.  E.  McKechnie. 

Canadian  Med.  Assn.  Jour.,  Toronto,  July,  1913. 
Pylorus  in  Infancy,  Stenosis  of. — C.  L.  Scudder. 

Illinois  Med.  Jour.,  Chicago,  July,  1913. 
Rectal  Prolapse  in  Children,  Treatment  of. — F.  Pielsticker. 

Monatschr.  f.  Kinderh.,  1913,  xii,  No.  3. 
Roentgenograph  as  Aid  to  Diagnosis  and  Treatment  of  Gastrointestinal  Lesions.— 
H.  P.  Cole. 

South.  Med.  Jour.,  Nashville,  July,   1913. 
Rumination  and  Pylorospasm. — E.  Aschenheim. 

Ztschr.  f.  kinderh.,  1913,  viii.  No.  2. 
Sensitiveness  of  Visceral  Organs  and  Abdominal  Tissues  in  General.— M.  Kappis. 

Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  1913,  xxvi,  No.  3. 
Stools,  Interpretation  of  Infants.'— 0.  K.  Judd. 

Arkansas  State  Med.  Soc.  Jour.,  July,  1913. 
Surgical  Diseases  of  Abdomen  in  Children. — J.  H.  P.  B.  Barrett. 

Practitioner,  London,  July,  1913. 
Volvulus.— S.  P.  Oldman. 

Kentucky  Med.  Jour.,  July  1,  1913. 
Vomiting  in  Children,  Cyclic— H.  T.  Ashby. 
Practitioner,  London,  July,  1913. 

RESPIRATORY     SYSTEM 
Bronchoscopy  for  Multiple  Foreign  Bodies,  Etc.— J.  R.  Winslow,  Baltimore. 

Ann.  Otol.,  March,   1913. 
Foreign  Bodies  in  Children's  Lungs,  Extraction  of.— E.  Sehrt. 

Miinchen.  med.  Wchnschr.,  July  8,  1913. 
Non-Tuberculous,  Chronic,  Lung  Disease  in  Young  Children.— R.  Lederer. 

Jahrb.  f.  Kinderh.,  July,   1913. 
Pleurisy,  Recurring  Purulent. — J.  Comby. 

Arch,  de  med.  des  enf.,  June,  1913. 
Pulmonary  Lesions  from  Infection  of  Umbilicus.— E.  Bonnaire  and  C.   Durante. 

Presse  m6d.,  July  5,  1913. 
Respiration,   Artificial. — G.  Liljestrand. 

Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir..  1913.  xxvi.  No.  3. 
Trachea,  Extraction  of  Bean  in  Infant's. — A.  Cantilena  and  G.   Stretti. 

Policlinico,  Rome,  July  6,  1913. 

CIRCULATORY     SYSTEM 

Cardiovascular  Disease,  Dietetics  in. — H.  Vaquez. 

Berl.  klin.  Wchnschr.,  June  30,  1913. 
Circulation,  Action  of  Gymnastics  on  the.— S.  Salaghi. 

Deutsch.  med.  Wchnschr..  July  3,  1913. 
Dietetics  in  Cardiovascular  Disease. — H.  Vaquez. 

Bcrl.  klin.  Wchnschr..  Julv  7.  1913. 
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Endocarditis  in  Children  at  Massachusetts  General  Hospital,  Study  of  One  Hun- 
dred Ninety-Seven  Cases  of,  with  Special  Reference  to  Treatment  of  Acute 
Endocarditis.— L.  W.   Gilbert. 

Boston  Med.  and  Surg.  Jour.,  July  17,  1913. 
Endocarditis,  Infectious,  in  Children:    Three   Cases. — A.  Blind. 

Ann.  de  m6d.  et  chir.  inf..  July  15,  1913. 
Heart,  Congenital  Defect  of  the. — L.  Orioli. 

Semana  m^d.,  July  3,  1913. 
Heart  Disease,  Congenital. — C.  Laubry  and  C.  Pezzi. 

Arch.  d.  mal.  du  ooceur,  July,  1913. 
Heart  Disease,  Congenital;  Fifteen  Cases. — K.  Motzfeldt. 

Norsk  Mag.  f.  Laegevidensk.,  July,  1913. 
Jaundice,  Hemolytic. — J.  W.  McNee. 

Med.  Kl'in.,  July  13,  1913. 
Leukemia,  Hemorrhagic  Myeloid. — H.  Ter-Barseguian. 

Rev.  m4d.  de  la  Suisse  romande.,  July,  1913. 
Leukocyte  Inclusions. — A.   Brinchmann. 

Berl.  klin.  Wchnschr.,  July  7,   1913. 
Pericardium,  Effusion  in  the,  and  Its  Puncture. — G    Blechmann. 

Ann.  df  m^d.  et  chir.  inf.,  July  1,  1913. 
Phagocyte  Index,  Simple  Technic  for. — B.  Stuber. 

Miinchen.  med.  Wchnschr.,  July  22,   1913. 
Splenomegaly.  Hemolytic. — G.  Banti. 

Semaine  m§d.,  July  2,  1913. 
Tachycardia,  Paroxysmal;    Fifteen   Cases. — K.  Grassmann. 

Munchen.  med.  Wchnschr.,  July  22,  1913. 
Thyroidectomy,  Behavior  of  Blood  After. — P.  Reckzeh. 

Deutsch.  med.  Wchnschr..  July   17,   1913. 

OSSEOUS     SYSTEM 
Bone  Cysts. — G.  Perez. 

Policlinico,  Rome,  July  6,  1913. 
Clavicle,  Dressing  for  Fracture  of  the. — N.  Kaefer. 

Munchen.  med.  Wchnschr.,  July  22,  1913. 
Femur,  Central  Dislocation  of  the. — M.  Haudek. 

Wien.  klin.  Wchnschr.,  July  24,  1913. 
Femur,  Separation  of  the  Epiphysis  of  the  Head  of  the. — L.  M.  Metz. 

Nederl.  Tijdschr.  v.  Geneesk.,  June  28,  1913. 
Congenital  Defect  of  the  Fibula. — F.  A.  Hesse. 

Deutsch.  Ztschr.  f.  Chir.,  June,  1913. 
Fractures,  Hereditary  Predisposition  to. — K.  Bamberg  and  K.  Huldschinsky. 

Jahrb.  f.  Kinderh.,  1913,  Ixxvii. 
Pseudarthrosis  of  the  Fibula. — A.  Broca. 

Presse  mM.,  July  2,  1913. 
Joint  Disease,  Technic  for  Diathermia  in. — A.  E.  Stein. 

Deutsch.  med.  Wchnschr.,  July  3,   1913. 
Klnee,  Congenital  Dislocation  of  the. — A.  Wachter. 

Deutsch.  Ztschr.  f.  Chir.,  June,  1913. 
Osteogenesis  Imperfecta,  Anatomic  Changes   in. — C.  Kardamatis. 

Virchows  Arch.  f.  path.  Anat.,  June,   1913. 
Fracture  of  Scaphoid  in  Childhood  and  Adolescence. — W.  P.  Goues. 

Boston  Med.  and  Surg.  Jour.,  July   17,   1913. 

GENITO-URINARY     SYSTEM 

Albuminuria  in  Children,  Alimentary. — A.  Hayashi. 
Monatschr.  f.  Kinderh.,  1913,  xii.  No.  3. 
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Ectopia  Vesicae. — K.  Brand). 

Am.  Jour.  Urol.,  July,  1913. 
Kidney  Functioning,  Action  of  Salvarsan  on,  Especially  During  Mercurial  Intoxi- 
cation.— A.  Loewy  and  W.  Wechselmann. 

Berl.  klin.  Wchnschr.,  July  21,  1913. 
Kidney,  Influence  of  Calcium  Salts  on  the. — M.  Jacoby. 

Berl.  klin.  Wchnschr.,  July  21,  1913. 
Nephritis,  Alimentary  Levulosuria  with  Chronic. — M.  Franke. 

Wicn.  klin.  Wchnschr.,  July  10,  1913. 
Orchitis  in  Children,  Primary  Acute. — L.  Ombredanne. 

Presse  m6d.,  July  16,  1913. 
Pseudotuberculous  Ulcerations  on  Female  Genitals. — G.  Scherber. 

Wien.  klin.  Wchnschr.,  June  26,  1913. 
Pyelitis  as  Clinical  Entity. — P.  I.  Nixon. 

South.  Med.  Jour.,  Nashville,  July,  1913. 
Urinary  Tract,  Case  of  Severe  B.  Coli  Infection  of;   Nephrectomy;   Recovery. — 
H.  W.  Wilson. 

Brit.  Jour.  Child.  Dis.,  July,  1913- 

NERVOUS     SYSTEM 

Binet-Simon  System,  Mental  Measurement  of  Four  Hundred  Juvenile  Delinquents 
by.— W.  G.  Eynon. 

New  York  Med.  Jour.,  July  26,  1913. 
Convulsions  Preceding  all  Other  Signs  of    Spasmophilia. — I.  Rosenstern. 

Ztschr.  f.  Kinderh.,  1913,  viii.  No.  2. 
Defectives,  Problem  of  Caring  for. — W.  T.  Shanahan. 

New  York  State  Jour.  Med.,  July,  1913. 
Dementia  in  Children,  Primary  and  Epileptic. — C.  Perin. 

Ann.  de  m6d.  et  chir.  inf.,  July  15,  1913. 
Epilepsy,  Adrenal  Organotherapy  in. — T.  Silvestri. 

Policlinico,  Rome,  June  29,  1913. 
Epilepsy,  Newer  Aspects  of  Treatment  of. — L.  P.  Clark. 

Med.  Rec,  New  York,  August  2,  1913. 
Epilepsy,    Operative    Treatment    of    Cortical;    Traumatic    and    Non-Traumatic. — 
W.  J.  Rasumowsky. 

Arch.  f.  klin.  Chir.,  1913,  ci.  No.  4. 
Epilepsy,  Pathogenesis  of. — A.  Pierret. 

Rev.  de  m6d.,  July,  1913. 
Epilepsy,  Pathogenesis  and  Treatment  of. — G.  C.  Bolten. 

Nederl.  Tijdschr.  v.  Geneesk.,  June  28,  1913. 
Epilepsy,  Surgical  Treatment  of. — O.  Kukula. 

Med.  Press  and  Circular,  July  9,  1913. 
Epilepsy,  Treatment  of. — Pitres. 

Jour,  de  med.  de  Bordeaux,  July  20,   1913. 
Mental  Defective,  Problem  of. — R.  F.  Darnall. 

Colorado  Med.,  July,  1913. 
Myotonia  Atrophica. — E.  Bramwell  and  W.  R.  Addis. 

Edinburgh  Med.  Jour.,  July,   1913. 
Myatonia  Congenita,  Case  of. — L.  Kaumhoinicr. 

Jahrb.   f.   Kinderh.,    1913,   Ixxvii. 
Paralysis   of  Cervical   Sympathetic,   Congenital,   Unilateral. — E.   Pollak. 

Wien.  klin.  Wchnschr.,  July  17,  1913. 
Paralysis    of    the   Legs,    Transient    Familial;    Six    Cases    in    Two    Families. — E. 
Lenoble  and  C.  Achard. 

Bull,  de  I'acad.  de  med.,  Paris,  July   1.   1913. 
Psychoses,  Etiology  of  the  Acute. — L.  W.  Weber. 

Deiitsch.  med.  Wchnschr.,  Julv   10.   1913. 
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Spasmophilia   in   Children. — 0.  Thorspccken. 

Med.  Klin.,  June  29,  1913. 
Spasmophilic  Conditions.  Influence  of  Alkalies  on. — F.  Lust. 

Miinchen.  med.  Wchnschr.,  July  8.  1913. 
Spasmophilia  Problem,  The. — E.  Freundenberg  and  L.  Klocman. 

Jahrb.  f.  Kinderh..  July,  1913. 
Spasmophilic  Diathesis  and  Congenital  Debility. — Rosenstern. 

Ztschr.  f.  Kinderh.,   1913,  viii,  Xo.  2. 
Spastic  Paralysis  Recall   Those  of  Climbing  Animals,  the  Movements  and  Atti- 
tudes in. — 0.  Foerster. 

Berl.  klin.  Wchnschr.,  July  7,  1913. 
Spastic  Rigidity  of  Childhood,  Pathogeny  of. — L.  Archambault  and  L.  K.  Baldauf. 

Kentucky  Med.  Jour.,  July  15,  1913. 
Spina  Bifida,  Nerve  Tissue  Tumors  Simulating. — E.  Estor  and  E.  Etienne. 

Rev.  de  chir.,  June,   1913. 
Spondylitic  Paralysis,  Treatment  of. — P.  Bade. 

Munchen.  med.  Wchnschr.,  July  1,  1913. 

SKIN     AND     APPENDAGES 

Psoriasis,   Alleged   Reduction   in  Epinephrin-like   Substances  in  the   Serum   in. — 
R.  Fischel  and  P.  Parma. 

Berl.  klin.  Wchnschr.,  June  30,  1913. 
Ringworm,  Picric  Acid  and  Camphor  Treatment  of. — A.  Savill. 

Practitioner,  London,  July,  1913. 

EYE,     EAR,     NOSE     AND     THROAT 

Deafmutism. — E.  Gallusser. 

Cor.  Bl.  f.  schweiz.  Aerzte,  June  28,  1913. 
Diathermia  in  Treatment  of  Deafness  from  Middle  Ear  Disease. — Hamm. 

Deutsch.  med.  Wchnschr.,  July  10.  1913. 
Ear-Ache,  Cause   and  Treatment. — W.   J.  Thomasson. 

Kentucky  Med.  Jour.,  July  1,  1913. 
Eyes  of  Children  While  Employed  Indoors,  Care  of. — H.  'SI.  Lokey. 

Georgia  Med.  Assn.  Jour.,  Augusta,  July,  1913. 
Larynx,  Typhoid  in  a  Child  Complicated  by  Stenosis  of  the. — S.  Samelson. 

Monatschr.  f.  Kinderh.,  1913,  xii.  No.  3. 
Lymph-Nodes  as  Sign  of  Stye,  Swelling  of  the  Preauricular. — M.  Bondi. 

Med.  Klin.,  July  6,"^  1913. 
Otorrhea,  Treatment  of  Persistent,  in  Infants  and  Young  Children  by  Establish- 
ment of  Postauricular  Drainage. — W.  C.  Phillips. 

Med.  Rec,  New  York,  July  26,  1913. 
Throat  Disturbances,  Nervous. — Collet. 

Lyon  m^d.,  June  29,   1913. 
Tonsil  and  Adenoid  Operations. — W.  C.  Kellogg. 

Georgia  Med.  Assn.  Jour.,  Augusta,  July,  1913. 
Tonsils,  Conservative  Treatment  of  the. — C.  Kassel. 

Med.  Klin.,  July  20,  1913. 
Tonsil,  Offending.— W.  C.  Lyle. 

Georgia  Med.  Assn.  Jour.,  Augusta,  July,  1913. 
Tonsillectomy,  Difficulties  of,  and  How  to  Deal  with  Them. — J.  F.   O'Malley. 

Lancet,  London,  July  5,   1913. 
The  Tonsillectomy  Question. — M.  Goerke. 

Berl.  klin.  Wchnschr.,  .June  23,  1913. 
Trachoma   from   Surgical   Standpoint,   Treatment   of. — .1.   R.   DeCaradeuc. 
Georgia  Med.  Assn.  Jour.,  Augusta,  July,  1913. 
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SURGERY     AND     ORTHOPEDICS 

Contracture,   Cure   of  Ischemic,  by  Transplantation  of  Muscle. — R.   Gcibell. 

Deutsch.  Ztschr.  f.  Chir.,   1913,  cxxii,  Nos.  3-4. 
Fracture  of  Upper  Arm,  Extension  for. — T.  Christen. 

Miinchen.  raed.   Wchnschr.,  July   15,   1913. 
Fractures,  Plaster  Dressing  and  Extension  Clamps  in  Ambulatory  Treatment  of. — 
P.  T.  L.  Hackenbruch. 

Deutsch.   Ztschr.   f.   Chir.,  June,    1913. 
Jaw,  Correction  of  Deformity  of  Lower. — R.  GiJbell. 

Deutsch.  Ztschr.  f.  Chir.,  June,   1913. 
Knee,  Congenital  Backward  Dislocation  of. — J.  Lazarraga. 

Med.  Klin.,  June  29,  1913. 
Orthopedic  Surgery. — A.  H.  Tubby. 

Practitioner,  London,  July,  1913. 
Spine,  Treatment  of  Lateral  Curvature  of. — H.  W.  Wilcox. 

Colorado  Med.,  July.  1913. 
Sterilization  of  the  Skin,  Tincture  of  lodin  in. — W.  Merkens. 

Deutsch.  med.  Wchnschr.,  June  26,  1913. 
Treatment  of  Recent  Wounds  and  Severe  Burns. — G.  Sch6ne. 

Med.  Klin..  June  29,   1913. 

THERAPEUTICS 

Calcium   Salts  on  Constitution  and  Health,  Influence  of. — R.   Emmerich   and   0. 
Loew. 

Berl.  klin.  Wchnschr..  June  30,  1913. 
Chloroform,  Evil  Effects  of,  on  Acut*  Inflammatory  Processes  in  Laparotomies. — 
0.  Sprengel. 

Arch.  f.  klin.  Chir.,   1913,  ci.  No.  4. 
Epinephrin,  Antiphlogistic  Action  of  Subcutaneous  Injection  of. — H.   Januschke. 

Wien.  klin.  Wchnschr.,  July  10,  1913. 
Hexamethylenamin,   Behavior   of,   and   Its  Elimination  in   Differential   Diagnosis 
of  Hydrocephalus. — W.  Usener. 

Ztschr.  f.  Kinderh.,  1913,  viii.  No.  2. 
Non-Tuberculous  Infectious  Processes,  Advantages  of  the  Two-Route  Treatment 
of. — A.  Reuterskiold. 

Hygiea,  Stockholm,  May,   1913. 
Salvarsan  by  the  Rectum  in  Treatment  of  Children. — E.  W'eill  and  others. 
Arch,  de  med.  des  enf.,  July,  1913. 

MISCELLANEOUS 

Childhood  as  Factor  in  Profession  of  Medicine. — E.  F.  Hayden. 

Okla.  State  Med.  Assn.  Jour.,  July,  1913. 
Children,  Difficulties  of  Diagnosis  in  Disease  in. — J.  Porter-Parkinson. 

Practitioner,  London,  July,  1913. 
Crippled   Children  in  California,  State  Care  for. — D.   C.  McMurtrie. 

California  State  Jour.  Med.,  July,   1913. 
Exudative  Diathesis,  Atropin  in  Treatment  of  the. — N.  Krasnogorski. 

Monatschr.  f.  Kinderh.,  1913,  xii.  No.  3. 
Infant  Mortality,  Obstetrics  and  Prevention  of. — A.  Keilmann. 

Ztschr.  f.  Geburtsh.  u.  Gynuk.,  1913,  Ixxiii,  No.  2. 
Infant  Wards  in  Hospitals. — H.  Triboulet. 

Bull.  d.  Soc.  de  Pediat.,  Paris,  July,  1913. 
Lead  Poisoning  of  Infant  from  Rubber  Sheeting  Used  in  Its  Crib. — Frank. 

Munchen.  med.  Wchnschr.,  May  27,  1913. 
Medical  Lectures  in  Rural  Schools,  Importance  of. — W.  S.  Farmer,  Cookeville. 

Tennessee  State  Med.  Assn.  Jour.,  June,  1913. 
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Mistake  in  Sex. — E.  Zurhelle. 

Deutsch.  Died.  Wchnschr.,  July  3,   1913. 
Pain  as  Symptom  of  Internal  Disease. — 0.  Eoth. 

Med.  klin.,  June,  1913. 
Pediatric  Practice  in  Small  Country  Town. — W.  X.  Lackey. 

Tennessee  Med.  Assn.  Jour.,  June,  1913. 
Pyrexias  of  Early  Childhood,  Unexplained. — W.  A.  Jenkins. 

Kentucky  Med.  Jour.,  June  1,  1913. 
"Salt  Fever"  in  Infants,  Avoidable  Cause  of. — G.  Jorgensen. 

Ugesk.  f.  Laeger,  July  17,  1913. 
Soda  Edema.— H.  v.  Wyss. 

Deutsch.  Arch.  f.  klin.  Med.,  July  5,  1913. 
Speech,  Classification  of  Disturbances  in. — H.  Gutzmann. 

Berl.  klin.  Wchnschr.,  June  30,   1913. 
Spleen,  Rupture  of,  from  Contusion. — L.  Norrlin. 

Upsala  Lakaref.  Forh.,  1913,  xviii.  No.  4. 
Surface  Area  of  Infants,  Formula  for  Determination. — J.  Rowland. 

Am.  Joub.  Dis.  Child.,  July,  1913. 
Transfusion  with  Special  Cannulas,  Simple  Syringe. — E.  Lindeman. 

Am.  Jour.  Dis.  Child.,  July,  1913. 
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THE    CELL    CONTENT    OF    MILK 
D.    M.    LEWIS,    M.D. 

NEW     HAVEN,     CONN. 

The  uncertainty  of  the  meaning  of  the  cellular  content  in  milk  is 
apparently  either  a  measure  of  the  lack  of  differentiation  of  the  cells 
occurring  normally  or  abnormally  in  cow's  milk,  or  it  would  seem  to  us, 
due  to  defective  technic  in  the  differentiation  of  those  cells.  The  latter 
is  shown  by  those  laboratory  workers  who,  while  they  believe  in  the  smear 
method  of  examining  milk,  yet  by  failure  to  employ  a  differential  stain, 
miss  the  point  at  issue.  The  latter  has  been  demonstrated  to  us  by  the 
use  of  gentian-violet  alone.  In  a  previous  article,^  we  have  shown  that 
differentiation  by  any  blood-stain  such  as  the  one  we  were  using  at  the 
time,  a  1  per  cent,  eosin  methyl-alcohol  followed  by  a  1  per  cent, 
methylene  blue  methyl-alcohol,  or  its  counterpart,  the  Jenner  stain,  or 
again  the  latter  modifications  of  that  stain,  the  Wright,  and  the  one  we 
are  now  using  entireh%  the  Hastings  stain,  gives  us  a  picture  with  sharp 
differentiation.  The  interpretation  of  that  picture  is  one  more  of 
experience  than  of  judgment,  as  we  have  already  shown.  That  it  is  a 
measure  of  the  lack  of  differentiation  is  shown  frequently  by  the  type 
of  the  article  discussing  this  most  important  subject.  A  recent  one,^ 
like  the  majority  of  those  which  appear  in  print,  is  not  apparently  from 
a  laboratory  worker  who  has  been  trained  along  these  lines,  but  by  a 
thesis  writer  who  deduces  wide  conclusions  from  a  small  amount  of  data. 

In  direct  criticism  of  this  article  as  a  typical  one  of  the  class  of  which 
we  speak,  we  would  call  attention  to  certain  statements  made.  While 
agreeing  that  "some  of  the  cells  found  in  milk  are  leukocytes,"  the  writer 
also  states  that  it  is  by  no  means  certain  that  some  of  them  are  not 
epithelial  cells.  Without  attempting  to  differentiate  these  types  of  cells, 
with  examination  of  samples  from  50  cows,  the  cell  content  ranging  from 
4,000  to  3,576,000,  the  conclusion  is  deduced  that  the  "formation  of  the 
cells,  or  leukocytes,  is  a  normal  function  of  milk  production."  This 
conclusion  is  verified  as  claimed,  by  physical  examination  of  the  cows, 
showing  an  absence  of  cow  troubles.     The  fallacy  lies  in  the  fact,  as  we 


L  Ross.  H.  E.:      Jour.  Infect.  Dis.,  1912,  x,  7. 

2.  Lewis,  D.  M.:    Jour.  Am.   Pub.  Health  Assn..   1911.   p.   778. 
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have  stated,  that  leukocytes  constitute  only  part  of  the  cellular  content 
of  milk.  One  may  find  the  following  cells  present  in  the  milk  sediment 
when  stained  with  any  blood-stain :  Epithelial  or  endothelial  cells,  vary- 
ing sized  mononuclear  cells  with  basic  granule  content;  polymorpho- 
nuclear neutrophils,  free  or  clumped;  eosinophils;  lymphocytes,  so-called 
because  they  are  the  exact  analogue  of  the  human  lymphocyte ;  red  blood- 
corpuscles.  A  study  of  the  illustrations  in  the  accompanying  plate  made 
for  us  by  Mr.  Kellner  of  the  Yale  Clinical  Laboratory,  shows  well  these 
types  of  cells.  It  is  a  lax,  but  universal,  way  of  terming  leukocytes  as  pus 
cells  and  meaning  only  polymorphonuclear  neutrophils.  The  lymphocyte, 
while  a  leukocyte,  we  have  not  included  in  the  terminology  of  pus  cells, 
restricting  the  latter  to  polymorphonuclear  neutrophils  and  eosinophils. 
The  difference  of  staining  qualities  of  the  pus  cell  is  well  shown  in  the 
contrast  between  Illustrations  1  and  2.  The  former  was  from  an  older 
milk,  and  the  pus  cells  were  so  piled  up  that  it  was  impossible  to  make 
an  accui'ate  count.  The  latter  illustration  was  from  a  fresh  milk  in 
which  the  pus  cells  are  well  differentiated.  Illustration  1  shows  also  a 
number  of  epithelial  cells  and  a  few  lymphocytes,  while  Xo.  2  shows 
no  other  cells  than  the  pus  cells.  Illustration  3  shows  epithelial  and 
lymphocytes  predominating,  rarely  a  free  pus  cell.  As  we  have  previously 
stated,  we  have  never  traced  cow  trouble  to  sediment  smears  similar  to 
the  latter,  nor  have  we  ever  seen  the  characteristic  long  chain  streptococci 
accompanying  such  cellular  content.  Such  a  cellular  content  is  common 
and  may  easily  be  the  explanation  of  why  there  may  be  3,576,000  cells 
in  milk  samples,  and  yet  physical  examination  of  the  milk  show  nothing. 
The  cellular  content  of  the  milk  represented  by  Illustration  2  was 
approximately  440,000,  while  that  of  Illustration  3  was  approximately 
1,000,000;  the  former  milk  was  from  a  herd  in  which  one  cow  had  an 
infected  quarter;  the  latter  showed  no  herd  troubles.  In  a  previous 
paper,  we  have  stated  that  there  can  be  no  standard  for  cellular  content ; 
we  more  frequently  find  milk  samples  containing  50,000  pus  cells  to  the 
cubic  centimeter,  but  these  pus  cells  clumped,  than  we  do  those  in  which 
the  content  is  millions  or  uncountable,  both  accompanied  by  long  chain 
streptococci.  We  find  the  former  are  dependent  on  parturition  or  lesser 
inflammatory  troubles  of  single  quarters,  while  the  latter  are  true  garget. 
We  have  not  pictured  samples  showing  red  blood-corpuscles,  as  these  are 
very  obvious,  and  where  in  any  number  not  accountable  for  by  pus 
content,  mean  cows  milked  too  soon  after  parturition.  Here  again,  in  a 
minor  number  of  cases,  is  the  lack  of  a  correct  stain  an  error  in  inter- 
pretation of  the  smear. 

We  have  evidence  to  show  that  no  major  or  minor  cow  troubles  ever 
give  an  epithelial  or  lymphocytic  cell  content  apart  from  clumped  pus 
cells,  and  would  recommend  that  pus  content  of  milk  as  generally  spoken 
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of,  should  mean  polymorplioiiuclear  neutrophilic  or  eosinophilic  cells; 
and  further,  only  when  these  cells  are  clumped  and  in  whatsoever  num- 
bers. In  practically  every  instance  in  which  streptococci  are  not  found, 
tlie  cliaracteristic  chains  nmy  be  demonstrated  after  incubation  of  the 
specimen,  or  when  a  sample  from  the  cow  direct  is  obtained. 

Although,  as  we  have  stated,  counts  of  cells  from  milk  samples  may 
range  from  a  few  thousand  to  millions,  and  on  the  basis  of  what  has  gone 
before,  be  corroborated  by  lack  of  ])hysi(al  findings  of  cow  disorders, 
because  of  the  absence  of  differential  counts  on  the  individual  cows  in  the 
criticized  article,  we  collected  the  following  data  after  the  appearance  of 
tliat  article.  For  (lie  added  reason  that  generally  we  are  dealing  with 
market  milk  representing  single  or  numerous  herds,  we  give  data  from 
both  individual  cows  and  from  market  samples.  We  would  again  state 
that  we  use  the  original  Stewart  method  of  centrifugalizing  1  cubic 
centimeter  of  milk  for  ten  minutes,  rubbing  up  the  sediment  over  an  area 
approximately  1  square  centiineter,  and  staining  with  Hastings  blood- 
stain. Each  oil  immei'sion  field  represents  1/4400  part  of  a  cubic 
centimeter,  and  we  average  at  least  twelve  fields. 

Table  1.    Summary  of  Examination  of  Milk  of  Individual  Cows  and  Samples 


OF  Market  ^Iilk 


M  O 


w   ^   X  .id 

Samples  showins;  no  cell  content  per  average  field 20  42 

Samples  showing  less  than    5  epithelial  cells  per  average  field 31  36 

Samples  showing  less  than  10  epithelial  cells  per  average  field 5  1 

Samples  showing  10  to  50  epithelial  cells  per  average  field 2  0 

Samples  showing  less  than  5  epithelial  and  pus  cells  per  av.  field.  .  7  19 

Samples  showing  less  than  10  epithelial  and  pus  cells  per  av.  field.  .  2  0 

Samples  showing  less  than  15  epithelial  and  pus  cells  per  av.  field.  .  1  1 

Samples  showing  less  than  5  free  pus  cells  per  average  field 0  0 

Samples  showing  less  than  10  free  pus  cells  per  average  field 5  2 

Samples  showing  less  than  15  free  pus  cells  ])er  average  field 1  i 

Samples  showing  less  clumped  pus  and  e])ithelial  cells,  20  to  100.  .  .  .14  0 

The  table  of  individual  cow  samples  were  from  three  different  herds 
in  which  cow  troubles  had  been  traced  from  market  milk  examination. 
The  samples  of  nuirket  milk  were  consecutive  ones  in  the  interim  between 
market  milk  samples  that  showed  trouble,  that  is,  selected  to  the  extent 
of  not  showing  herd  troubles. 

We  offer  the  accompanying  tables  to  show  how  small  may  be  tlie  cell 
content  of  individual  cows  of  one  herd  in  which  there  was  trouble,  con- 
trasted with  one  to  sliow  how^  much  might  be  the  trouble  encountered 
in  lax  milk  producers: 
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Table  2.     Cell  Content  of  Milk  from  Hebd  in  Which  There  Was  Trouble, 
Contrasted  With  That  from  Herd  Carelessly  Handled 


Epithelial 
Cells 
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Out  of  the  first  herd  of  eighteen  cows  we  have  two  cows  at  fault;  one 
showed  garget,  the  other  an  infected  quarter.  The  second  herd  showed 
five  cows  at  fault  out  of  twelve,  and  all  of  them  on  examination  showed 
varying  grades  of  localized  single-quarter,  udder  involvement.  The 
producer  of  the  milk  of  the  second  herd  had  picked  out  the  cows 
previously,  but  because  the  milk  was  not  "real  stringy,"  and  because  he 
was  short  of  milk,  thought  it  would  be  safe  enough  to  include  these  cows. 

In  the  article  under  criticism,  there  is  given  a  short  report  on  the 
wide  variation  in  the  cell  content  on  comparative  counts  of  the  fore-milk, 
the  middle-milk  and  the  strippings,  examination  of  fifteen  samples  show- 
ing 53.85  per  cent,  increase  of  the  strippings  content  over  that  of  the 
fore-milk,  and  52.14  per  cent,  in  the  strippings  over  the  middle-milk. 
If  this  is  put  the  other  way,  it  reads  that  the  fore-  and  middle-milk  vary 
by  but  1.74  per  cent.,  while  the  strippings  contain  all  the  cells.  This 
was  of  interest  to  us,  in  that  we  had  not  previously  cared  what  portion 
of  a  cow's  milk  was  sent  to  us  for  examination  for  infiammatory  or 
minor  grade  troubles.  Would  this  modify  our  results  ?  Secondly,  what 
might  be  the  difference  of  cellular  content  in  a  differential  count  of 
normal,  and,  of  more  importance,  of  infected  animals.  Having  gained 
an  impression  during  the  past  four  years'  work  on  milk  that  there  miarht 
be  some  relation  between  the  cellular  content  of  milk  other  than  pus  cells, 
and  the  period  previous  to,  or  following  calving,  together  with  the  factor 


EXl'LAXATKLX    OF   PLATES 

Ep  =  Epithelial   cells. 

E    =  Eosinophils. 

P    r=  Polymorphonuclear   neutrophil;- 

L    =  Lymphocytes. 
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of  the  age  of  the  cow,  we  asked  one  of  our  most  careful  producers  to  pick 
us  out  six  good  cows  of  varying  ages  and  varying  terms  following  calving. 
We  already  appreciated  that  the  majority  of  the  minor  cow  troubles 
follow  calving;  would  the  strippings  of  cows  at  this  time  tell  us  anything 
that  the  first  milk  would  not  ? 

The  data  will  be  found  in  Table  3. 

TABLE   3. — Cell   Content  of   Strippings   feom   Selected   Cows   at  Various 

Periods   After   Calving 

Cow  1.     Young  cow,  one  montli  following  calving: 

Fore-milk 4  epithelial,  6  polymorphonuclears  (free) 

Middle-milk 2  epithelial,  4  polymorphonuclears  (free) 

Stripplings 4  epithelial,   3   polymorphonuclearg  (free) 

Cow  2.     Young  cow,  three  weeks  after  calving: 

Fore-milk 3  epithelial,  1  polymorphonuclear,  1  lynjphocyte 

Middle-milk 5  epithelial,  1  polymorphonuclear,  1  lymphocyte 

Strippings 20  epithelial,  6  polymorphonuclears    (free) 

Cow  3.     Young  cow,  seven  months  after  calving: 

Fore-milk 2  epithelial,  4  polymorphonuclear  (free) 

Middle-milk 5  epithelial,  2  polymorphonuclear   (free) 

Stripping,  .s 10  epithelial,  8  polymorphonuclear   (free) 

Cow  4.     Young  cow,  eight  months  after  calving: 

Fore-milk 1  epithelial,  0  polymorplnmuclear 

Middle-milk 3  epithelial,  1  polymorphonuclear 

Strippings 4  epithelial,  1  polymorphonuclear 

Cow  5.     Ten  years  old,  one  year  after  calving: 

Fore-milk 3  epithelial,  4  polymorphonuclear  (free) 

Middle-milk 4  epithelial,  4  polymorphonuclear  (free) 

Strippings 4  epithelial,  6  polymorphonuclear  tfree) 

Cow  6.     Ten  years  old,  three  weeks  after  calving: 

Fore-milk 22  epithelial,   150  polymorphonuclear    (clumped) 

Middle-milk GO  epithelial,    20  pohonorphonuclear  (clumped) 

Strippings 38  epithelial,  150  polymorphonuclear   (clumped) 

2  eosinophils.     2  red  blood  cells. 

The  last  cow  was  stated  to  have  been  out  of  condition  and  but  for 
being  in-calf  would  have  previously  been  sold  for  beef.  Typical  long- 
chain  streptococci  were  present  in  the  three  samples  of  the  last  cow. 

Comparison  of  this  data  bears  out  the  contention  that  the  strippings 
may  contain  50  per  cent,  more  cells,  as  in  two  out  of  five  uninvolved 
cows  here  given,  but  that  in  the  single  involved  case,  the  fore-milk  gave 
as  much  data  as  the  strippings.  It  might  be  well,  if  there  is  any  number 
of  pus  cells  to  be  determined  as  a  standard,  that  equal  portions  of  fore- 
milk, middle-milk  and  strippings  be  obtained,  yet  for  the  purpose  of 
diagnosis,  this  would  not  seem  to  be  necessary. 

We  might  well  relate  a  recent  personal  experience  of  how  exact  this 
differential  smear  method  is.  AVe  provide  for  a  boy  2  years  of  age  a 
milk  produced  by  one  of  the  most  careful  dairymen  of  this  vicinity,  who 
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rightly  cliarges  an  extra  price  for  his  milk,  and  who  is  generally  recom- 
nioudcd  as  one  producing  one  of  the  best  milks  for  babies. 

The  boy  refused  this  milk  only  at  intervals  the  first  day  after  a  return 
from  the  country  where  he  had  been  for  a  week.  The  following  morning, 
having  a  diarrhea,  we  examined  the  milk  and  found  but  an  average  of 
7  and  8  polymorphonuclears  per  field  and  an  absence  of  streptococci. 
The  pus  cells  were  clumped,  and  incubation  of  the  sample  failed  to  show 
streptococci.  A  specimen  the  following  morning  showing  the  same  find- 
ings, we  believed  it  was  cither  the  beginning  or  ending  of  some  cow 
trouble.  That  day  we  were  asked  from  three  different  sources,  each  one 
a  family  where  there  was  a  baby,  on  this  milk,  ill  with  diarrhea  for  from 
four  days  to  a  week,  if  there  was  any  trouble  with  this  producer's  milk. 
We  asked  the  producer  to  have  his  herd  gone  through  for  some  minor 
grade  of  cow  trouble,  giving  him  the  above  history.  Unable  to  find 
anything  wrong,  his  examination  was  followed  by  a  veterinarian  with  no 
better  results.  In  the  meantime,  we  were  told  of  two  further  cases  of 
babies  on  that  milk  ill  with  diarrhea.  We  then  volunteered  to  examine 
the  individual  cows  through  milk  samples  from  each.  In  rubbing  up 
the  sediments  of  the  50  samples  sent  in,  one  was  distinctly  ropy,  and 
on  examination  showed  uncountable  pus  with  accompanying  chain-strep- 
tococci. Of  the  remainder,  two  showed  average  fields  of  2  and  3  pus 
cells,  two  showed  red  blood-corpuscles,  averaging  4  and  5  per  field.  The 
latter  samples  were  from  cows,  one  in  for  the  first  time,  the  other  had 
been  in  for  twent3'-one  days.  Of  the  two  samples  showing  the  few  pus 
cells,  one  was  from  a  cow  in  heat,  the  other  from  a  cow  being  dried  off. 
The  cow  showing  the  main  trouble  was  apparently  free  from  disease,  and 
is  being  watched  for  developments.  We  suspect  that  this  cow  is  tuber- 
culous and  later  shall  ask  for  the  proof  if  the  trouble  does  not  clear  up. 

A  coincidence  might  be  spoken  of  here.  At  the  same  time,  with 
relative  freedom  fi'om  sore  throats,  a  pediatrician  told  us  of  three  cases 
of  injected  throats,  high  temperature  and  gland  enlargement,  though 
without  the  prostration  of  the  usual  streptococcus  infections.  These  three 
cases  w^ere  in  different  families,  but  on  the  same  milk. 

CONCLUSIONS 

Clumped  polymorphonuclear  and  eosinophilic  leukocytes,  in  what- 
soever numbers,  accompanied  by  long-chain  streptococci,  mean  cow 
troubles.  Absence  of  streptococci  does  not  mean  that  they  will  not  be 
found  when  the  original  source  of  the  trouble  is  located. 

A  differential  blood-stain  is  a  most  important  essential. 

The  Doane-Buckley  volumetric  method,  scientifically  accurate  for 
cell  counts,  is  inferior  to  a  less  accurate  but  differential  count. 
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Laboratories  setting  any  standard  for  a  pus  cell  content  as  meaning 
cow  troubles  will  frequently  miss  opportunities  for  preventing  further 
infections. 

Note. — Since  this  was  written  we  liave  received  the  Report  of  tlie  New  York 
Milk  Committee,  and  believe  that  this  article  answers  the  questioned  findings  of 
Articles  6.  7  and  8  of  the  Appendix.  We  would  again  emphasize  the  fact  that 
it  is  not  clumped  cells  (which  may  be  clumped  ei)ithelial  cells)  which  suggest 
inflammatory  troubles,  but  chnnped  polymorphonuclear  or  eosinophilic  cells. 
Again,  we  take  issue  with  "chain-forming  streptococci  with  at  least  six  elements 
in  a  chain,  alone,  as  sufficient  to  suggest  udder  troubles."  That  it  is  not.  we 
have  shown  in  a  previous  article.  We  are  at  present  at  work  on  a  further  article 
on  streptococci  in  milk  with  further  data  on  this  point. 


THE  FUKTHEE  STUDY  OF  THE  ANATOMY  AND  PHYSIOL- 
OGY OF  THE  INFANT  STOMACH  BASED  ON  SEEIAL 
EOENTGENOGRAMS  * 

GODFREY   R.   PISEK,   M.D.   and   LEON   THEODORE   LeWALD,  M.D. 

NEW    TOBK 

Although  the  advances  in  roentgenology  of  the  internal  organs  during 
the  past  few  years  have  been  truly  remarkable,  developing  it  into  a 
highly  specialized  division  of  medical  science,  comparatively  little 
research  work  has  been  done  in  the  department  of  pediatrics.  This  was 
apparently  not  due  to  lack  of  inclination,  but  to  the  natural  limitations 
imposed  by  a  technic  not  sufficiently  developed  to  make  extended  work 
with  infants  and  young  children  possible. 

The  long  exposures  formerly  necessary  made  it  impractical  to  get 
radiogTaphs  of  unruly  infants  with  any  detail,  and,  furthermore,  there 
was  always  the  danger  of  injury.  Anesthesia  was  therefore  often  neces- 
sary when  dealing  with  these  young  infants. 

Flesh  and  Pietri  in  1911  did  pioneer  work  in  this  direction  when 
they  attempted  to  determine  the  normal  stomach  of  nurslings  and  chil- 
dren, using  bismuth  or  barium  in  their  feedings.  Their  findings  are 
mainly  based  on  the  results  of  fluoroscopic  examination.  Although  this 
method  is  valuable  as  an  accessory  in  such  a  study  as  ours,  it  had  the 
great  disadvantage  of  introducing  the  element  of  the  personal  equation, 
not  allowing  the  findings  to  be  checked  up  by  other  observers.  As  will 
be  indicated  below,  their  findings  cannot  be  substantiated  in  the  light  of 
more  modern  methods. 

The  radiographic  work  was  done  in  the  Edward  N.  Gibbs  X-Ray  Lab- 
oratory (Carnegie  Laboratory,  New  York  University)  by  the  director, 
Dr.  L.  T.  LeWald. 

TECHNIC 

All  the  radiographs  were  made  with  the  subjects  in  the  vertical  position. 
All  were  taken  with  the  plate  at  a  uniform  distance  of  24  inches  from  the 
anode.  The  exposures  were  all  instantaneous  and  taken  at  the  height  of  inspira- 
tion. Markers  were  placed  on  the  ensiform  and  umbilicus.  The  tube  was 
focused  on  the  umbilicus. 

Bismuth  subcarbonate  was  mainly  used,  with  the  exception  that  bismuthoxy- 
chlorid  was  employed  when  an  absolutely  neutral  salt  was  required.  The  pro- 
portion of  bismuth  used  was  approximately  10  gm.  of  bismuth  to  the  lOO  c.c. 
of  feeding.  The  majority  were  fed  by  gavage  unless  a  special  experiment  relat- 
ing to  the  food  itself  was  in  progress. 


•  Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington,  D.  C, 
May,    1913. 
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It  was  iiatui'al  Inr  tlic  early  obsci'vers  to  coinpaic  tlirir  findings  with 
roi'oo-ni /,(.(!  types  df  adult  stomachs  which  liad  l)eeoriit',  so  to  spoak, 
standard — muIi  as  the  I  lolzknecht  type  or  the  IJieder  or  "J"-shape  or 
fish-hook  type,  which  is  the  accepted  type  of  adult  stomach.  The  child's 
stomacli  api)r()aclies  it  nioi'e  nearly  after  the  second  year.  It  was  fonnd, 
however,  that  the  form  of  the  stomach  depended  on  the  age  of  the  child 
and  the  character  of  the  food  iiiiicsled.  hut  on  account  of  the  imperfect 
api)aratns  they  did  not  find  that  the  x-ray  g'a\'e  them  any  help  in  studyintr 
the  functionating  ability  of  the  stomach. 

METHOD  OF   STUDY   J'L'liSUKD 

Our  own  stuily  was  planned  for  the  purpose  of  determining  if  pos- 
sible (1)  the  normal  size  and  shape  of  the  infant's  stomach;  (2)  its 
relation  to  the  neigliboring  organs;  (.'5)  the  influence  of  the  internal 
organs  on  the  viscns;  (4)  its  behavior  under  differing  amounts  of  food; 
(5)  inilnence  of  different  types  of  food  as  liquid  or  solid,  acid  or  alka- 
line: (6)  its  peristaltic  action;  (7)  the  motility;  (8)  the  passage  of  food 
through  the  gastro-intestinal  canal;  (9)  the  application  of  this  knowl- 
edge to  certain  ])athological  conditions. 

The  age  of  the  infants  studied  varied  from  the  new-born  of  2  da\t^ 
to  '^O  months.  Serial  Roentgenograms  made  this  study  possible.  The 
]-eproductions  eliminated  the  personal  equation  and  enabled  us  to  reach 
certain  conclusions. 

At  first  infants  were  purposely  selected  at  random  ;  later  those  con- 
sidei'ed  (piitc  iioimal  were  .•-tuilied,  and  iinally  those  showing  pathological 
conditions,  as  malnutrition,  rickets,  syphilis,  pyloric  obstruction,  spas- 
m(j])liilics.  tuberculosis,  etc.  The  interval  between  the  administration 
of  the  meal  and  the  first  exposure  was  from  one  to  five  minutes.  Subse- 
quent exposures  were  made  at  intervals  of  ten  minutes  to  twenty-four 
hours  in  a  given  case,  depending  on  the  character  of  the  experiment 
under  way.  Wv  did  not  lose  sight  of  the  fact  that  this  work  was  one- 
sided and  that  certain  elements  of  error  might  occur,  but  we  did  hope 
that  we  could  add  something  to  the  investigations  previously  made  in 
physiological  laboratories,  eliminating  the  error  of  test-tube  work  and 
interfering  as  little  as  ])ossible  with  the  natui'al  ]u-ocesses  going  on  in  the 
infant's  stomach. 

At  this  point  it  may  be  of  interest  to  state  that  independently  of  our 
efforts  and  unknown  to  us,  Alwens  and  Husler  of  Frankfort  were  engaged 
in  a  problem  apparently  along  similar  lines;  wherein  our  findings  differ 
from  these  observers  will  be  indicated  later. 

We  approached  this  work  with  rathei-  fi.xt'd  ideas  as  to  the  natural 
conformation  of  the  infant's  stomach,  but  these  were  soon  dispelled.  Our 
ideas  were  those  generally  accepted,  and  it  may  not  be  amiss  to  quote 
from  some  standard   text-books  the  descri]>tion  <if  this  viscus,  as  it  will 


Series   A — Figure    1.  Series   A — Figure    2. 

Fig.  1. — Series  A.  Baby  T.,  aged  2  days;  nursling;  13  drachms  fermented 
milk  and  bismuth  introduced  two  hours  and  twenty-five  minutes  after  last  nurs- 
ing. Exposure  one  minute  after  administration  of  food.  Note  size  and  shape 
of  stomach  and  the  gas  area;  a  fairly  large  quantity  of  food  has  passed  through 
in  this  time. 

Fig.  2. — Series  A.  Same  infant  as  in  Fig.  1.  Exposure  after  forty  minutes. 
Note  contraction  of  stomach  and  tliat  large  proportion  of  the  food  has  entered 
the  intestine. 


Series  B — Fi^un 


Series    B — Figure    4 


Fig.  3. — Series  B.  Aged  2  days;  breast  fed;  15  drachms  given  two  liours 
and  thirty  minutes  after  last  nursing.  This  exposure  two  minutes  after  the 
feoding.  Note  large  size  of  this  new-born  stomach,  about  one-lialf  gas  and  one- 
half  food;  a  considerable  amount  of  food  has  passed  through  pylorus  in  two 
minutes. 

Fig.  4. — Series  B.  Same  as  Fig.  3.  Thirty-seven  minutes  after  feeding; 
pyloric  end  still  to  right  side  of  median  line:  food  tliroughout  jejunum. 


Series    C — Figure    5. 


Series   C — Figure   0. 


Fig.  5. — Series  C.  Baby  B.,  male;  aged  4  days;  nursing  baby.  Exposure 
after  two  minutes;  1%  ounces  food  given  two  hours  and  forty  minutes  after  last 
feeding.  Note  large  size  and  peculiar  shape  of  stomach ;  greater  curvature  at 
the  umbilicus;   food  already  extruded  into  jejunum. 

Fig.  6. — Series  C.  Same  infant  as  in  Fig.  5.  thirty  minutes  after  feeding; 
the  greater  part  of  the  food  has  passed  through  into  the  small  intestine;  stomach 
has  contracted  only  slightly.  Remarkable  decrease  in  amount  in  twenty-eight 
minutes. 


Series    I) — Figure    7. 


Series    !> — Figure    S. 


Fiw.  7. — Series  D.  Baby  L..  aged  4  days;  nursling;  15  drachms  bismuth 
mixture  about  three  hours  after  last  breast  feeding.  Exposure  after  two  minut«s. 
Note  large  gas  area;   pars  pylorica  is  visible;   some  food  already  in  jejunum. 

■  Fig   8. — Scries  D.     Same  infant  as  in  Fig.  7,  twenty-three  minutes  after  feed- 
imr.     Note  the  transformation  in  shape  to  tobacco-pouch  form.     Stomach  almost 


empty  after  twenty-three  minutes.     Food  througiiout  small  intestine, 
of  food  pouring  out  through   ])yl<ir\is. 


Note  stream 


Scries   E — Figun 


S.iics   !•: — Fiuun;   In. 


\:\,^  I) — Series  E.  Baby  P.,  aged  11  days:  nursling ;  two  houis  and  twenty 
niinvites  after  nursing  21/2  ounces  bisnmth-niilk  mixture  introduced.  Exposure 
after  five  minutes.  Note  amount  of  food  for  age  and  stomach  only  one-half  filletl; 
hrr^e  gas  area;  considerable  portion  of  viscus  passes  to  riglit  of  median  line; 
greater  curvature  here  well  marked  and  reaches  the  umbilicus:  only  traces  of 
food  have  gone  through. 

Fig.  10. — Series  E.  Same  as  Fig.  0.  forty-five  minutes  after  feeding:  a 
peiistaltic  wave  is  seen  passing  over  the  greater  and  lesser  curvature:  the  antrum 
is  drawn  out  spindle-shaped;  large  deposits  of  bismuth  appear  low  down  in 
intestine. 


Sfi-ies  F — Figure   11. 


Series  F — Figure   12. 


Fig.  11. — Series  F.  Baby  aged  9  weeks;  normal  baby;  breast  fed;  comple- 
mental  fee<l  just  begun;  2  ounces  bismuth  mixture  given.  Exposure  two  minutes 
later.  Scotch  bag-pipe  form:  i>ylorus  4  cm.  to  right  of  median  line:  large  amount 
of  gas  in  cardiac  end. 

Fig.  12. — Series  F.  Same  as  Fig.  11.  Twenty-four  minutes  after  feeding; 
remarkable  decrease  in  amount  of  food  in  this  interval;  food  is  seen  in  jejimum. 


Scries   (i — Figiu'e    l.T.  Scries    (i — Kigiire    14. 

Fig.  13. — Seric'N  (i.  Baby  J.  .T..  ajicil  2  iiioiitlis;  wcij^ht  7  ))()iiiuls;  always 
artificially  fed;  poorly  devoloiK-d :  45  f.e.  l)ismuth  inixtun-  introduced.  Exposure 
after  five  minutes.  Illustrates  tobacco-pouch  or  retort  foim  (a  form  more  apt 
to  occur  in  weaklings)  ;  note  amount  of  food  in  small  intestine:  stoniacli  entirely 
to   left  of  median  line;   bismuth  pouring  out. 

Fig.  14. — Series  G.  Same  as  Fig.  13  after  forty  minutes;  shape  lias  changed 
from  rerort  form  to  pear  sliape:  child  nursed  22  drachms  eagerly  twenty  minutes 
after  gavage  feeding:  no  admixture  of  the  food  has  taken  plac(>:  the  gis  area 
increased, 
action. 


l)rol)ably      through       -uckiii^ 


Fiu:urc    1  •". 


Series    II       Kiuiire    If,. 


Fig.  1.).  Series  II.  II.  \\'..  aged  4  ninnths;  artilieially  fed:  malnutrition; 
12.5  cc.  bismutii  milk  mixture:  eight  minutes  later  stomaeli  pouch  or  retort  form: 
pyh)rus  in  median  line  and  ndaxed:  stream  of  fond  pouring  nut.  Note  amount 
of  food  that  has  escaped  in   this  interval. 

jTjfr.  1(5. — Series  II.  ^aiiie  as  Fig.  15  after  lifteeii  miiuites:  large  amount  of 
gas   in   cardiac   pole:    tlie   licait    pushed   upward   tlieiehy. 
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Series   I — Figure   IS. 


Fig.  17. — Series  I.  A.  S..  aged  51/^  months;  weight  0  pounds,  14  ounces. 
Diagnosis:  Rickets  with  enlarged  liver  and  spleen;  pulmonary  tuberculosis. 
Took  8  ounces  bismuth  milk  mixture.  Exposure  five  minutes  later.  Previously 
fed  on  a  ^proprietary  food:  stomach  much  enlarged;  extends  well  over  to  right 
of  medium  line;  the  shadow  of  the  liver  and  tuberculous  deposits  in  tlio  lung 
are  well  shown. 

Fig.  IS. — Series  I.  Same  as  Fig.  17  after  twenty-five  minut<^s;  stomach  con- 
tracting on  its  contents.  Note  change  in  shape:  possibly  the  precursor  of  the 
water-trap  type  of  stomach:  extruding  large  quantity  of  food. 


Scries   I — Fimuc    10. 


Fig.  19. — Series  I.  Same  as  Fig.  18  forty-five  minutes  later.  Conformation 
entirely  changed;  only  small  amount  of  gas  is  left:  food  is  seen  passing  out 
of  pyloru.s  in  median  line. 


Sories  L — Fiauro   20. 


Fig.  20. — Series  L.  F.  L..  aged  7  week.s;  weight  10  ]ioiinils;  artificially  fed 
practically  from  birth:  100  c.c.  of  bismuth-milk  mixture.  Exposure  after  five 
miiuites.     Xote  horizontal  position  and  pyloric  end  imder  right  lobe  of  liver. 


Series  L — Figure   21. 


Series   li — Figure   22. 
Fnrtv  live   minutes   after   initial    feed- 


Fig.  22. — Series  L.     Same  as   Fig.   20. 
ing  the  foods  have  not  intermixed. 

Fig.  21. — Series  L.  Same  as  Fig.  20  after  twenty  minutes;  marked  diminution 
in  size;  food  being  forced  into  intestine;  baby  now  given  3  ounces  of  its  usual 
formula  twenty-five  minutes  after  the  feeding  by  gavage.  Note  subsequent 
exposure. 


Series   X — Fijrm'c 


Series   X— Fij 


y\g.  23. — Series  X.  E.  P..  aged  .'i  iiiontli.s;  weight  Ki  iininnls.  4  ounces;  100  c.c. 
top  milk,  (20  per  cent.)  +-  tlraclims  lime-water  and  bismuth  owchlorid 
(neutral)  used.  Example  of  delayed  pyloric  opening:  one  minute  after  feeding 
practically  no  food  has  passed. 

Fig.  24. — Series  X.  Same  as  Fig.  2.3  after  twenty  iiiiiiutts:  in  conipiuison 
with  otlier  ff^-dings  an  exceedingly  sniull   aniouiit  of  fnoil  lias  passed  tlirmigh. 


S'ries    ») — Fi.Kun 


J'ig.  25. — Scri<r.  U.  (;.  .M..  aged  4  montlis.  Diagnosis:  Rickets;  spasmo- 
philic infant.  Feeding:  (i  ounces  of  20  per  cent,  cream,  i-.  drachm  of  sodium 
bicarbonate  with  10  per  cent,  bismuth.  Exposure  after  five  minutes.  Xote 
horizontal  yjosilion  and  large  gas  area  with  enormous  dilatation  of  cardiac  pole; 
little   fofxl   has   pass<'d. 


u 


Sci-irs  (I     I'imii-c  •_'<;. 


SiTJi's    O      Fii;ui'i'    -'i 


Fiy.  20. — Series  0.  Same  as  Fiji'.  -I'i  after  fiittHii  iiiiimtes.  Aiiinuiit  |)asse(l 
throufih  in  tliis  interval  decidedly  small  by  com])aristin. 

Fig.  27. — Series  O.  Same  as  Fig.  25  after  one  lii>nr.  (  liangc  of  form  accom- 
panied by  the  e.Kit  of  some  food  after  an  interval  of  forty-live  minutes.  Since 
last  exposure,  alkalinity  a])])arently  has  l.een  overcome. 


Series  1' — Fifrin-L'  2S. 


Series  I' — Fij;iu-o  U'.i. 


Pij,,  28. — Serii's  ]'.  .McC.  nin^iii-  lialiy.  2  days  <dd.  well  nourished:  birth- 
weight  T^-.  pounds.  Kx]iosurc  Tiiadc  two  ininut"s  ;>,fl(r  having  food,  consisting 
of  (i  gni.  bismuth  in  (1(»  cc  of  milk.  'Mils  !>  coii-idcifd  to  be  one  of  llic  normal 
types  of  infant  stoniacii. 

Y\a,  29. — Series  P.  Same  as  Fig.  2S  twenty-eight  ndnutes  after  original 
food.  Xote  the  anvnnit  of  food  which  has  jia^sed  through  the  pyloriis  and  bow 
it  is  scittcreil  throuub  the  -mail  inte-tine.  'ibis  is  considi'red  a  n(n-mal  rale  nf 
em])tying. 
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onipliasize  the  importance  of  clieckin,2'  up  tlio  present-flay   anatoniieal 
knowledge  with  IJoenlgenogranis. 

AX  ATOMY 

Cotton,  in  lii?  text-book  on  "^Diseases  in  Infancy  and  Childhood/' 
says  of  the  stomacli : 

Contrary  to  generally  accepted  statements  the  general  form  and  position  of 
the  stomach  are  very  similar  to  the  empty  and  collapsed  stomach  of  the  adult, 
but  in  consequence  of  the  large  size  of  the  left  lobe  of  the  liver,  the  whole  anterior 
surface  is  usually  covered  by  that  organ.  When  the  stomach  is  filled,  the  move- 
ment of  its  pylorus  towards  the  right  side  is  probably  impeded  by  the  large 
liver,  thus  tending  to  make  the  axis  more  vertical.  The  fundus  is  usually  less 
pronounced  and  the  valvular  constriction  of  the  cardiac  orifice  is  wanting,  allow- 
ing easy  regurgitation  of  the  contents.  The  average  capacity  at  birth  is  less 
than  an  ounce. 

In  Holt's  Diseases  of  Infancy  and  Childhood,  the  description  reads 

thus : 

In  the  newly-born  child  it  lies  somewhat  obliquely  in  the  abdomen,  and  at 
the  end  of  infancy  has  almost  reached  the  transverse  position.  The  stomach  at 
birth  is  nearly  cylindrical,  but  the  fundus  increases  in  size  rapidly  during  the 
first  year,  although  it  does  not  reach  its  full  development  until  quite  late  in 
childhood. 

Chapin  and  Pisek  in  their  book  say : 

The  stomach  is  somewhat  like  a  vertical  sac  at  birtli.  but  gradually  develops 
ill  a  liorizontal  direction. 

As  a  result  of  our  investigations  we  are  forced  to  the  conclusion  that 
there  is  no  definite  normal  type  of  stomach  in  the  infant.  It  is  horizontal 
rather  than  vertical  in  position  when  compared  with  the  adult  type,  and 
follows  certain  rather  definite  forms.  We  can  distinguish  (1)  the  ovoid, 
or  Scotch  bagpipe  shape  of  Flesh  and  Pietri;  (2)  the  tobacco  pouch  (or 
retort  shape  of  Alwens  and  Husler),  as  previously  described  by  us;  (3) 
the  pear-.shaped  stomacli  with  l)ase  above  and  to  the  left.  The  shape  of 
the  stomach  does  Jiot  even  depend  directly  on  the  amount  or  character 
of  the  food  ingested,  but  rather  on  the  quantity  of  gas  which  it  contains 
or  acquires.  Furthermore,  its  limits  are  greater  than  we  were  accustomed 
to  believe,  extending  to  the  liver  on  the  right  and  at  times  filling  the 
entire  transverse  space  from  one  abdominal  wall  to  the  other. 

The  upper  border  or  smaller  curvature  may  or  may  not  be  seen  in  the 
Roentgenograms,  while  the  lower  border  is  formed  of  an  indeterminate 
portion  of  the  viscus. 

Of  particular  interest  from  the  standpoint  of  diagnosis  is  the  position 
of  the  pylorus.  In  the  majority  of  cases  this  is  found  comparatively 
high  and  behind  the  pyloric  third;  at  times  its  position  cannot  be  deter- 
mined even  though  we  clearly  see  that  the  food  and  bismuth  has  passed 


<!.     /.'.      flsKK—l..     7.     IJ:\\.\LI)  243 

out  of  tlie  visciis.     This  is  (.'specially  true  in  t!ie  ti»l):icr-o  poueli  form,  in 
wiiieh  the  pylorus  is  forced  j^jsti-riorly. 

Ahvons  and  llusler  rei)ort  that  they  have  observed  a  change  in  form 
from  the  tobacco  i)ouch  to  the  ba<jpipe  variety  after  the  intestines  have 
been  em))tied.  This  finding  also  occurred  in  our  series  (P'igs.  13  and  14). 
Tlie  Eieder  tvpc  was  observed  oidv  once,  occuiriiig  in  a  six-months  old 
infant  (Fig.  IS).  It  appeared  lirst  as  the  bagpipe  form,  changed  to  a 
liieder  and  then  to  a  retort  Umw.  When  semi-solid  food  is  being  taken 
comparatively  little  gas  is  swallowed  and  the  stoinaeli  is  more  apt  to 
simulate  the  adult  or  L'ieder  tyi)e.  The  question  of  contained  gas,  or 
introduced  gas,  is  an  interesting  one.  In  some  cases  the  gas  seems  to  act 
as  a  buffer,  preventing  the  over-distention  of  the  stomach  with  food.  .\< 
a  ruie,  the  broader  or  more  protuberant  the  abdomen  of  the  infant,  the 
greater  the  amount  of  gas  the  stomach  contains. 

PYLORIC    ACTIOX 

One  of  our  most  noteworthy  observations  related  to  the  rapid  passage 
of  food  out  of  the  pylorus — in  a  number  of  cases  bismuth  was  seen  in  the 
duodenum  one  minute  after  the  food  had  been  introduced  into  the 
stomach  by  gavage,  the  average  time  being  five  minutes;  in  one  case  of 
the  tobacco  pouch,  or  retort  form,  the  action  was  not  unlike  that  of  a 
siphon  (Fig.  15)  ;  after  the  greater  part  had  passed  through  the  pylorus 
the  emptying  action  became  slower.  Except  in  the  instances  in  which 
semi-solid  food  (farina  and  bismuth)  or  cream  were  fed,  the  viscus 
tended  to  empty  itself  with  unsuspected  remarkable  rapidity.  How  this 
action  can  be  taken  advantage  of  in  cases  of  pyloric  stenosis  and  pyloro- 
spasm  has  been  indicated  in  a  previous  article.^ 

^^'e  must  also  question  in  this  connection  the  advice  of  those  wdio, 
like  Grulee,  recommend  placing  all  infants  on  four-hour  feeding  intervals, 
since  a  large  number  of  stomachs  practically  empty  themselves  within  an 
liour.  In  abnormal  cases,  as  in  infants  having  chronic  disturbances  of 
nutrition  the  stomach  began  to  empty  itself  very  rapidly,  and  the  empty- 
ing time  was  even  shorter.  If  further  proof  is  necessary  as  to  the  rapid 
emptying  of  the  infant's  stomach,  it  can  be  found  in  the  fact  that  infants, 
to  whom  it  was  otTered.  greedily  took  their  l)ottles  of  modified  milk  thirtv 
to  forty-five  minutes  after  the  feeding  by  gavage.  This  is  well  illustrated 
in  Series  G  (Figs.  13  and  II).  and  also  in  Series  L  (Figs.  20,  21  and  22). 
Roentgenograms  of  an  infant  of  7  weeks  who  took  3  ounces  of  bottle 
feeding  forty-five  minutes  after  the  administintioii  of  3H_.  ounces  of 
fermented  milk  and  bismuth. 

We  attempted  also  to  corroborate  the  suggestive  experiments  of  Cowie 
and  Lvon  on  the  pyloric  opening  and  closing  reflex.     It  was  impossible 
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to  rt'cord  vv  iihlaiii  liucntgciKJ^Tanis  oi'  tlu'  aelioii  of  the  pylm-u-  itself 
which  tliey  s^o  well  descrihed,  because  as  has  been  said  above,  the  ]iyl()ins 
and  the  first  part  of  the  duodenum  are  rarely  visibh'.  but  the  retai<lin'4 
action,  for  example,  of  alkalies,  which  they  record,  is  well  shown  in 
Series  X  (Figs.  23  and  21).  Here  the  stomach  did  ikiT  enipTy  itself  foi 
I'dui-  and  (ine-jialf  hours.  Again  gi\in,i:  an  infant.  U>r  example,  one  tv|ii 
of  food,  as  fermented  milk  with  bismuth,  and  then  allowing  it  to  take 
its  bottle  containing  modilieil  milk,  we  wei'e  able  to  verify  the  woi'k  of 
Cannon  and  the  observations  of  Grutzer  and  Sick,  M'ho  found  that  foods 
in  the  stomach  do  not  tend  to  intermix.  Sick  goes  even  further  and  says 
that  with  fluid  food  we  have  the  formation  of  true  layers,  so  that  in  milk 
digestion  we  have  the  whey  expelled  first,  later  the  casein  and  last  the 
fat  contt-nt. 

STo:\rAcir  toxe 

Observations  on  the  (■()ntiaeting  power  or  tone  of  the  stomach  can 
also  be  made  by  this  method.  The  normal  stomach  tends  to  expel  its  gas 
accumulation  soon  after  the  entry  of  food;  it  tends  to  envelop  or  surround 
the  food,  to  diminish  in  size  generally,  to  shorten  its  axis  by  drawing 
upward  and  to  the  left  partly  under  the  shelter  of  the  diaphragm.  This 
action  is  not  as  marked  in  infants  who  retain  the  tobacco-pouch  form  ; 
here  we  observe  merely  a  diminution  in  the  size  of  the  viscns. 

A  peristaltic  wave  passing  along  the  greater  curvature  is  caught  on 
the  jdate  at  times  (Series  N;  Fig.  23).  It  is  more  apt  to  be  seen  in 
cases  of  habitual  vomiting  or  in  infants  having  pyloric  stenosis  or  spasm. 
We  liave  very  seldom  observed  the  wave  along  the  lesser  curvature,  but 
this  is  not  remarkable  in  view  of  the  fact  expressed  above  that  the  smaller 
curvature  is  seldom  in  sight. 

In  conclusion  it  may  lie  said  tliat  the  field  ut  researcli  in  this  direction 
has  merely  been  opened.  There  are  many  observations,  particularly 
dealing  with  the  food  in  the  intestines,  which  need  close  study,  especially 
in  their  relation  to  disturbances  of  the  bowel  function  so  frequent  in 
early  life. 

How  much  help  we  can  obtain  in  our  ])ediatric  ])ractice  l)y  a  Tioentgen 
examination  of  the  alimentary  canal  in  infants  and  cliildicn  will  be 
apparent  by  a  study  of  the  statements  Just  made  and  the  illusti'ations 
shown. 

.3(j   East   Sixtv-Secoiid   Street— 338  East  Twentv-Sixth  Street. 
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At  first  tlioiiiilil,  urinary  sloiic  and  ('s|)rrially  sionc  in  the  kidney  is 
a  subject  pertaiiiin<i'  to  aduK  life.  Tlr,'  disc()\('i-y  (if  ilio  condition,  espe- 
cially of  renal  stone,  in  an  infant  oi'  small  child  ])i'o\()kes  an  additio'ial 
interest  and  concern  owin^-  as  well  to  the  tender  aii'e  of  tlie  ])atient  as  to 
its  com])arative  rarity  of  discovery  before  death. 

Our  chief  sources  of  liiiht  on  this  subject  are  to  be  sought  in  the  recent 
i'e\ic\vs,  more  especially  of  the  (lei'nian  and  French.  In  earlier  literature 
the  treatment  of  the  subject  has  been  with  reference  to  older  children, 
including  those  up  to  15  years  of  age.  In  some  of  our  modern  text- 
books, no  mention  is  made  of  renal  stone  in  infants;  in  some  others,  the 
subject  is  given  .scant  attention.  Stone  in  the  bladder  and  gravel  in  the 
urine  occupy  places  in  the  literature  extending  many  years  back,  the 
treatment  by  medicinal  and  dietary  measures  being  placed  in  the  fore- 
ground. Until  recent  years  —  notably  since  the  advent  of  the  x-ray  — 
little  attention  was  given  to  the  surgical  aspect  of  stone  in  the  infant 
kidney  or  ureter,  though  bladder  stones  have  for  generations  been  treated 
surgically. 

My  attention  was  first  attracted  to  this  subject  a  few  years  ago  as  the 
result  of  a  case  in  an  infant  of  IG  months  which  came  under  my  obser- 
vation. The  interest  attendant  on  a  study  of  Ihc  literature  led  me  to 
collect  considerable  material  and  in  this  manner  the  present  paper  found 
its  beginnings.  As  a  basis  for  discussion,  the  history  of  the  above- 
mentioned  case  here  follows : 

CASE  liEPOKT 

Eisiory. — The  infant  was  a  l{)-niontlis'-old  male,  born  in  ^Minnesota,  of 
Bohemian  parents,  neitlier  of  wlioni  ever  coniphTined  of  any  nrinary  trouble.  The 
mother's  brother,  a  lad  of  al)i>nt  7  yi-ars.  had  been  known  to  pass  jirav(d  with 
the  urine  in  his  early  days. 

The  baby  had  been  circumcised  at  4  weeks  of  age.  was  breast-fed  for  the  first 
year  and  suffered  none  of  the  usual  children's  diseases,  with  the  possible  excep- 
tion of  "colics."  until  the  onset  of  the  present  trouble.  I'ntil  several  months  of 
age,  according  to  a  certain  custom,  the  bal)y  was  kept  wrai^ped  about,  arms  con- 
fined to  the  sides,  by  a  long  scarf  or  long  cpiilted  band  allowing  of  no  exercise 
of  the  arms  or  legs,  excejjf  once  daily  when  the  band  was  removed  for  a  short 
time. 

Ex(i)iiii)iiliiiii. — T  saw  tlie  infant  late  one  Dcccinbcr  aftci  ihhiii.  I'.Mi'.i.  lie  had 
not    urinated    for    twcnty-t'<iiir    lidurs.       i'lNaminat  inn    revealed    a    >|ili<Tiral    stone 

*  Read  in  tlie  Section  on  l)i>eas«'s  of  Children  of  tlie  American  Medical  Asso- 
ciation at  the  Sixty-Fourth  Annual   Session,  held  at  Minneapolis.  June,   1013. 
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( FisT-  1  "x")  impacted  in  the  extreme  end  of  tlie  iiietiira.  On  the  extraction  of  the 
obstnictinjT  stone  the  baby  passed  a  huge  teacup  and-a-half  of  urine.  Tlie  stone, 
weighed  latei',  proved  to  be  %  grain  and  by  analysis  was  composed  of  earthy 
phosphates.  Three  months  following  this  onset  of  trouble  the  father  brought  to 
me  several  smaller  stones  which  the  infant  had  passed.  Radiographic  examina- 
tion was  advised  to  determine  if  possible  the  presence  of  other  stones  in  the 
urinarv  tract.  After  a  delay  of  three  months  the  parents  brought  the  patient 
for  such  an  examination.  The  result  of  such  examination,  six  months  after  the 
onset,  shows  (Fig.  2)  two  stones  in  the  right  kidney,  one  in  the  bladder,  and 
a  third  somewhat  irregular  shadow  appearing  at  about  the  crest  of  the  right 
ilium  —  probably  ureteral  stone.  Radiographs  a  few  days  later  substantiated 
the  findings  at  the  first  sitting.  Surgical  interference  was  positively  refused  by 
the  parents. 

Plates  taken  about  nine  months  after  tlie  lirst  radiograplis  revealed  the 
calculi  as  before  (Fig.  3)  but  with  some  destruction  of  kidney  substance.  In 
addition,  shadows  in  the  region  of  the  left  kidney  appeared,  showing  the  forma- 
tion of  calculi  in  that  organ.  The  infant  continued  to  pass  small  calculi  at 
intervals.  About  a  year  later  the  child  was  operated  on  in  Chicago  for  bladder 
stone. 

At  the  present  writing  I  am  in  receipt  of  a  personal  communication  from  the 
father  to  the  effect  that  the  child  is  in  fair  health  —  at  the  age  of  4^4  years  — 
though    no    relief  has   been    attempted    for    the   kidney   stones.      The   same   letter 
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Fig.  1. — Showing  spherical  stone  "x."  which  was  removed  from  child's  urethra. 
The  other  stones  were  passed  by  the  child  at  varying  intervals. 

also  conveys  the  information  that  the  child's  uncle  (the  mother's  younger  brother, 
above  referred  to  in  the  history)  is  just  recovering  from  an  operation  for  bladder 
stone  "the  size  of  a  pigeon's  egg."  He  was  10  when  operated  on,  and  my  letter 
states  that  he  had  passed  fine  gravel  which  was  first  noticed  when  he  wa3 
3  months  old  and  has  done  so  at  intervals  since  that  time.  During  the  last  two 
years  liis  condition  has  been  very  much  worse. 

Tlie  family  history  of  stone  in  this  case  is  of  interest.  As  an  example 
of  extensive  family  oocurience  it  is  interesting  to  note  the  experience  of 
Clubbe.  wlio  operatefl  on  the  three  sons  of  a  fisherman  of  Lowestoft, 
England,  for  stone,  at  ages  of  2,  3  and  8.  The  father  and  mother  always 
had  gravel  in  the  urine.  The  grandfather  passed  one  and  the  grand- 
mother passed  seven  stones.  A  great  uncle  was  operated  on  for  stone. 
Six  uncles  and  four  aunts  all  suffered  from  spells  of  gravel,  and  finallv  a 
cousin,  an  uncle's  child,  was  accu.stomed  to  pass  gravel. 

Too  much  .stress  should  not  be  laid  on  the  family  tendency,  however. 
The  experience  of  Clubbe  is  rather  to  be  regarded  as  rare  than  common. 
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In  Bokciy's  c.xitci'iciici'  lie  lia.s  seen  only  one  ease  in  which   he  eouhl  hiy 
any  stress  uii  hciciliiy  in  the  sense  of  i'aniilies  of  stone  formation. 

(>lhei'  cases  (if  iirinaiv  slonc  arc  (luohMl  hv  various  aiithoi's  as  ha\inf( 


l'"ig.  2. — Kadiograpli  -Imwin:^  twd  liilculi  in  riiilit  kiiliiry.  niii'  in  tin'  Madilcf 
and  a  tliird  sliadow  at  tlie  civ:sl  ot  tiie  rijilit  ilium  —  piobaldy  stono  in  the 
ureter. 

been  found  early  in  infancy  or  even  befoi'c  Icrni.  Lani^enheek  fouu'l  a 
calculus  in  the  Ijladilcr  (tf  a  six-months  fetus.  Soutlnvorth,  in  1895, 
presented  tlie  Xew  ^'oi-k  I'alholoi^-ical  Soci(>ty  with  the  kidney  of  a  now- 
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born  chilli  containing  calculi.  Brendel  quotes  three  cases  two  days  after 
birth.  ^Meigs  records  the  recovery  of  a  calculus  post-mortem  from  the 
kidney  of  an  infant  of  6  months.  Two  cases  of  renal  stone  discovered  in 
infants  of  20  months  are  recorded  by  ITance  and  Partridge.  The  hitter's 
case  presented  no  symptoms  of  calculus  during  life.    It  was  discovered  at 


Fig.  .3. — Radiograj)]!.  taken  iiiiu-  iiioiitlis  after  tliat  slmwii  in  Fig.  2.  showing 
two  calculi  in  right  kidney  and  destruction  of  kidney  substance.  Also  the  blad- 
der .stone  as  in  Fig.  2.  In  addition,  two  shadows  are  shown  in  the  left  kidney 
rejiion. 


autop.sy.  Jacobson  cites  a  case  of  a  child  operated  on  in  which  the 
bladder  was  found  to  be  in  a  condition  of  complete  incrustation.  At 
autopsy  both  kidneys  were  found  to  be  absolutely  filled  with  stone. 
G.  Xewton  Pitt  records  three  cases  of  renal  stone  in  infants,  discovered 
at  autop.sy.     The  first  was  in  an  infant  of  ].j  month.^.     Death  occurred 
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from  diphtheria.  A  stone  weighing  4  grains  was  found  at  autopsy.  The 
second  was  11  months  old  when  death  occurred  from  diphtheria.  The 
kidney  stone  in  this  ease  weighed  2  grains.  The  third  infant  was  21 
months  old  when  death  occurred  from  bronchopneumonia.  Hematuria 
had  been  noticed  during  life  in  this  ease.  The  stone  recovered  at  autopsy 
weighed  also  about  2  grains. 

OCCURRENCE 

Civiale  found  that  4.5  per  cent,  of  5,900  cases  of  calculus  occurred  in 
children,  and  that  cliildron  under  5  years  are  especially  prone  to  the 
condition.  The  principle  of  ''survival  of  the  fittest"  holds  its  sway  with 
remarkable  tenacity  respecting  urinary  stone.  A  high  percentage  of  the 
known  cases  appear  to  be  those  discovered  at  autopsy.  It  will  be  seen  by 
referring  to  Tables  1  and  2  that  of  the  patients  under  5  years,  about  92 
per  cent,  are  2  years  or  under,  and  that  practically  all  of  these  are  cases 
which  have  reached  the  autopsy  table.  In  the  past,  therefore,  it  would 
seem  that  urinary  lithiasis,  especially  of  the  renal  type,  laid  just  claim  to 
a  high  mortality. 

Holt,  basing  his  information  on  1,000  autopsies,  says  that  small  rciuil 
calculi  are  very  common  in  infants,  but  that  they  are  probably  voided 
during  the  first  two  years  of  life  because  of  the  fluid  diet  of  the  first 
two  years. 

While  it  is  possible  that  the  fluid  diet  may  influence  favorably  some 
cases,  it  is  also  possible  that  the  fluid  diet  may  in  some  cases  be  largely 
responsible  for  the  condition  of  urinary  lithiasis.  As  an  instance  let  me 
quote  Eobin's  goat-milk  case:  An  infant  of  16  months  was  raised  on 
goat's  milk.  The  infant  passed  uric  acid  gravel.  Analysis  of  the  milk 
showed  excess  of  casein.  Excess  of  azote  or  nitrogenous  food  was  found 
to  be  the  prevailing  diet  of  the  goat.  The  food  of  the  goat  was  thereon 
changed,  and  very  promptly  the  infant's  nephritic  colics  disappeared. 

Charvin  and  several  others  are  inclined  to  the  belief  that  renal  stone 
in  infants  and  children  is  a  rare  condition.  Rafin,  who  collected  39  cases 
in  infants  and  children  either  operated  on  or  revealed  at  autopsy,  says: 
"The  small  number  of  cases  attests  to  the  rarity  of  the  surgical  form  of 
renal  and  ureteral  calculus  during  infancy,"  and  he  then  raises  the 
question  as  to  whether  this  is  a  real  rarity. 

Durand-Fardel  and  Civiale  believe  nephritic  colic  in  the  infant  is  not 
a  rarity.  Gibbons  reports  six  cases  in  infants  of  9  to  23  months.  Bokay 
has  collected  in  Hungary  some  1,836  cases  of  urinary  stone  in  infants 
and  children  of  ages  ranging  as  high  as  15.  Of  these,  45  were  12  months 
of  a?e  or  under,  as  follows : 
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Age 
Months  Cases 

21^  1 

3  1 

5  3 

6 6 

8       4 

9       4 

12       26 

The  bladder  stone  cases  numbered  1,319 ;  one-half  the  cases  were 
urethral  and  nine  of  the  cases  were  of  kidney  stones.  The  greater  number 
of  cases  occurred  at  3  to  4  years. 

The  literature  is  far  from  being  replete  with  cases  of  renal  stone 
discovered  and  treated,  whether  successfully  or  unsuccessfully,  during 
life. 

How  important  in  the  mortality  statistics  from  birth  to  2  or  possibly 
5  years  is  tlie  factor  of  the  stone  or  stones  per  se?  How  many  of  the 
bladder  or  kidney  stones  forcing  themselves  into  recognition  in  later  life 
might  be  discovered  in  infancy  or  childhood?  These  questions  will  be 
taken  up  later  in  the  course  of  this  paper. 

According  to  Senator  it  is  impossible  to  make  a  hard  and  fast 
morphological  distinction  between  renal  and  vesical  calculi.  Carl  Beck 
believes  most  vesicle  stones  come  from  the  kidney.  Porter  says  nephritic 
calculi  are  not  relatively  so  rare  very  early  in  life  as  are  vesicle  calculi. 

Certain  it  is  that  many  of  the  calculi  do  not  produce  any  morbid 
phenomena  until  they  reach  the  bladder.  Moreover,  there  are  numerous 
instances  on  record  to  show  that  definite  and  very  troublesome  cases  of 
stone  discovered  in  young  adult  life  had  their  origin  during  infancy  or 
childhood.  I  have  called  attention  above  to  the  relative  of  my  little 
patient  who  was  operated  on  about  nine  years  after  gravel  was  first 
noticed  in  his  urine.  The  cases  quoted  by  Monsseaux  and  Charvin  which 
are  arranged  in  Table  3  are  illustrative  of  this  fact  also. 

The  endemic,  hereditary,  dietary  and  systemic  phases  in  the  occur- 
rence of  urinary  stone  are  ably  reviewed  by  Hugh  Young  in  Osier's 
Modern  Medicine  and  will  not  be  dwelt  on  here.  It  is  a  significant  fact, 
however,  that  the  children  of  the  poor  are  more  prone  to  harbor  urinary 
stone  than  those  of  the  rich.  Yon  Preindlsberger,  in  reviewing  his  271 
cases  about  Bosnien-Herzegovina,  claims  that  lithiasis  is  far  more  prev- 
alent in  the  Christian  population  than  in  the  Jewisli,  most  likely  by 
reason  of  the  unfavorable  conditions  essential  to  living  and  the  bad 
prevailing  diet  of  the  Christian  children. 

It  is  an  established  fact  that  males  are  subject  to  lithiasis  far  more 
often  than  are  females.  In  the  statistics  given  in  Table  1  the  males 
outnumber  the  females  2  to  1.  Bokay's  statistics  show  that  only  4  per 
cent,  were  girls.     Coulson's  comparison  places  the  figure  at  5  per  cent. 
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Eafin  finds  urinary  stone  occurs  most  frequently  on  the  right  side. 
AVhile  we  have  here  in  America  no  regions  where  lithiasis  is  essentially 
endemic,  as  in  Egypt  or  in  Asia,  still  the  condition  is  known  to  be  fairly 
evenly  distributed  over  the  different  parts  of  this  country. 

TABLE   1. — Showing  Recorded  Cases,  the  Relative  Ages  and  Sex  Propor- 
tion   AND    THE    PbOPOKTION    OF    AUTOPSY    CaSES* 


Name 

Total 
Cases 

Cases  at 
Autopsy 

Under 
1  Year 

1   to  5 
Years 

Male 

1 

Female 

Not 
Stated 

Rafin 

3!) 

28 

0 

5 

24 

11 

4 

Pitt 

3 

3 

3 

3 

Charvin   .... 

45 

10 

0 

? 

Jacobson    . . . 

1 

0 

i 

Hance 

1 

1 

1 

Partridge  . .  . 
Meigs    

1 
1 

1 

1 

1 

1 

Langenbeck. . 

1 

1 

1 

Brendel    .... 

3 

3 

3 

3 

Clubbe    

2 

0 

n 

2 

2 

Southworth. . 

1 

1 

1 

1 

Aleksinski. .  . 

1 

0 

0 

i 

Jopson    

2 

1 

0 

2 

2 

Smythe    .... 

Sumpter 

Porter    

4 

1 
1 

0 
0 
0 

0 
0 
0 

4 

1 
1 

.... 

.... 

1 

4 

Monsseaux .  . . 

77 

9 

0 

9 

51 

26 

Combv   

48 

48 

46 

2 

31 

17 

Joseph    

Bokav    

40 
45 

40 

9 

38 
45 

2 

27 

13 

45 

ilandble  .... 

1 

V 

0 

1 

1 

Dun    

1 

9 

0 

1 

Jaffrev   

1 

9 

0 

1 

Drew    

1 

9 

0 

1 

1 

Nash    

1 

9 

0 

1 

1 

Totals    .  .  . 

322 

1 

1      139 

140 

26 

140 

70 

67 

*  The  males  outnumber  the  females  2  to  1.     Of  the  total  number  of  322  cases, 
130,  or  over  43  per  cent.,  are  post-mortem  cases. 


ETIOLOGY 

The  etiology  of  urinary  stone  has  furnished  a  subject  for  much  dis- 
cussion in  past  times.  Heretofore  divers  theories  have  been  advanced  to 
explain  the  existence  of  such  calculi.  A  traditional  view  holds  that  the 
mode  of  life,  diet,  and  especially  nitrogenous  diet  with  wine,  beer  and 
little  e.xercise,  is  conducive  to  stone.  Again,  any  interference  with  urinary 
discharge  is  regarded  as  a  predisposing  factor.  English  believes  a  con- 
genital narrowness  of  the  uretlira  in  the  second  year  is  a  factor  in  ves'cle 
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calculus  in  boys.  Langstein  states  that  in  addition  to  uric  acid  infarction, 
endemic  conditions  have  a  decided  influence  on  the  formation  of  a  cal- 
culus; also,  that  heredity,,  especially  from  gouty  parents,  and  still  further, 
the  amount  of  calcium  in  the  drinking  water,  are  important  factors. 
Phosphatic  medication  was  supposed  to  have  an  influence  in  the  occur- 
rence of  a  stone  in  an  infant  case  reported  by  Anozan.  Comby  states 
that  the  cause  of  stone  formation  is  poor  alimentation  and  inanition. 

TABLE   2. — To   Snow   the  Age   Distribution   of   Cases   of   Renal   Calculus 
IX   Infants  and  Children  Five  Y'ears  and  Under  in   One  Hundred 

Seven    Cases* 


Name 

Under 
3  Mos. 

3  to  6 
Months 

6  to   12 
^Months 

12  to  24 
Months 

2  to  3 
Y'ears 

3  to  4 
Years 

4  to  5 
Years 

Combv    

Pitt  .' 

Monsseaux. .  . 
Mandble  .... 

Joseph    

Drew 

Nash 

Southworth. . 

Meigs 

Partridge  ..  . 
Hance 

11 
0 
0 
0 

12 
0 
0 
1 
0 
0 
0 

17 
0 
0 
0 

15 
0 
0 

0 
0 
0 

IS 
1 
1 
0 

11 
0 
0 

.... 

0 
0 

2 
2 
2 
0 
2 
0 
0 

1 

1 

3 
0 

0 
0 

2 
1 

0 
0 

1 

r 

1 

Totals  .... 

24 

32 

32 

10 

3 

3 

3 

*  From  the  above  table  it  will  be  seen  that  ninety-eight  cases  or  91.5  per 
cent,  of  the  total,  are  2  years  or  under.  It  will  also  be  found  by  comparing 
with  Table   1   that  practically  all  of  the  91.5  per  cent,  are  post-mortem  cases. 

The  influence  of  the  infectious  diseases  on  urinary  lithiasis  cannot 
be  ignored.  M.  Xove-Josserand  is  quoted  by  Eafin  as  having  recoixled  a 
case  of  renal  stone  discovered  by  the  radiograph  and  recovered  at  opera- 
tion in  a  child  who  first  had  a  mouth  infection  followed  by  broncho- 
pneumonia and  later  b}'  a  grave  osteomyelitis.  The  renal  symptoms 
appeared  at  the  close  of  the  above  series  of  complaints.  He  quotes,  also, 
Eynard's  case,  in  which  the  stone  was  perhaps  the  result  of  a  grave 
impetigo.  The  association  of  various  infectious  diseases  with  urinary 
stone  is  also  pointed  out  in  connection  with  Joseph's  cases,  as  seen  in 
Table  4. 

Albarran's  classification  of  renal  stones  into  primary  and  secondary 
stone  has  been  widely  used,  and  is  utilized  by  Charvin  in  his  study  of 
forty-five  cases  in  infants  and  children.  The  first  form  (primary)  is 
considered  to  be  due  to  or  at  least  associated  with  srastro-intestinal  dis- 
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orders,  deficient  aiiineiitation  oi-  poor  elimination.  The  second  form 
(secondary)  is  considered  to  be  due  to  bacterial  activity,  chemical  modir 
fication  of  urinary  constituents  and  precipitation  of  urinary  salts.  The 
primary  is  believed  to  occur  in  the  very  young  and  the  secondary  in 
older  children,  or  to  put  it  in  another  way,  the  secondary  form  does  not 
occur  in  the  very  young  infant. 

On  this  problem  of  the  origin  of  primary  renal  calculi,  Schade 
furnishes  an  explanation  based  on  certain  scientific  facts.  To  quote 
Robert  Milne's  summary  of  Schade's  work : 

We  must  comprehend  what  he  means  by  the  terms  "colloids,"  "reversible" 
and  "adsorption."  as  applied  to  this  problem.  "Colloids"  are  substances  which 
appear  to  dissolve  in  water  (e.  g.,  mucin  or  fibrinogen),  but  are  probably  in 
a  condition  of  suspension,  since  the  osmotic  pressure  is  not  affected  by  tlieir 
presence.  A  "reversible"  substance  is  one  which  can  be  redissolved  after  being 
deposited  from  solution,  for  example,  a  crystal  of  magnesium  sulphate.  Mucin 
is  a  reversible  colloid.  Fibrin  is  an  irreversible  colloid.  Adsorption  is  the 
property  colloids  have  of  holding  in  a  solution  inorganic  substances  to  an  extent 
greater  than  could  be  dissolved  in  an  equal  quantity  of  water.  He  would  sug- 
gest that,  for  example,  uric  acid  in  urine  is  held  there  in  its  excess  by  adsorp- 
tion, on  urochrome  and  other  reversible  colloids. 

Should  the  uric  acid  bo  in  excess  of  the  amount  which  the  colloid  can  hold 
by  adsorption,  we  can  picture  the  uric  acid  being  deposited  on  the  colloid.  Should 
tile  colloid  be  a  reversible  one,  both  colloid  and  deposit  can  be  removed  by  more 
water.  If  the  colloid  be  irreversible,  e.  g..  if  that  uric  acid  be  deposited  on  the 
surface  of  fibrin,  then  no  amount  of  water  will  redissolve  that  irreversible  col- 
loid—  the  patient  is  forming  a  primary  renal  calculus  which  no  mineral  water 
or  drug  ever  cured.  The  colloid  is  the  source  of  the  small  amount  of  organic 
matter  found  in  every  primary  aseptic  calculus.  The  tendency  of  fibrin  to  form 
laminae  is  the  reason  of  the  laminations  of  these  primary  renal  calculi,  and 
lastly,  to  cure  that  patient  we  have  only  to  diet  him  in  the  future  to  prevent 
excess  of  the  substances  which  formed  the  stone;  we  have  not  only  to  tell  him 
to  prevent  relative  excess  by  drinking  abundance  of  water,  but  we  have  to  dis- 
cover the  cause  of  fibrinuria,  or  fibrin  in  the  urine,  which  occurs  apart  from 
hemorrhage.     This  problem  has  still  to  be  solved. 

Joseph  describes,  in  connection  with  his  study  of  forty  autopsy  cases, 
a  peculiar  albuminous  substance  which  he  found  beneath  the  kidney 
capsule  and  also  in  the  Bowman's  capsule,  morphologically  glairy  and 
homogeneous,  sometimes  occurring  in  lumps  and  appearing  like  fibrin, 
much  the  same  as  the  hyaline  casts  in  the  urine.  He  concludes  that 
calculi  are  caused  by  renal  changes.  He  observed  in  kidneys  containing 
stones,  changes  which  were  the  same  as  those  in  the  opposite  kidneys 
without  stones. 

It  would  be  difficult  to  believe  that  infection  plays  any  considerable 
part  in  the  origin  of  stone  during  uterine  life  or  in  the  very  young  infant. 
Morris  states  that  the  nucleus  of  calculi  formed  in  infancy  is  generally 
urate  of  ammonium. 

SYMPTOMATOLOGY 

To  await  classical  symptoms  of  calculus  as  may  be  encountered  in  the 
adult  is  to  waste  valuable  time.    Calculus  may  exist  in  the  kidney  without 
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giving  rise  to  symptoms  of  any  kind.  Beck  found  that  whenever  there 
was  a  calculus  in  the  bladder  he  found  a  renal  calculus  also.  There  may 
be  serious  paroxysms  of  pain  which  are  the  result  of  the  incarceration  of 
stone.  Hematuria  is  not  always  to  be  expected,  however,  when  stone  is 
present.  Pitt  reports  a  case  of  stone  found  at  autopsy  in  an  infant  of 
15  months,  in  which  case  no  blood  had  ever  appeared  on  the  napkin. 
The  possibility  of  microscopic  blood  is  to  be  considered  here.  The  history 
merely  states  that  the  infant  passed  more  water  than  the  other  babies  in 
the  family. 

In  the  observation  of  Monsseaux,  who  reports  some  seventy-seven 
cases,  hematuria  was  a  sign  in  but  eight  of  the  cases.  He  mentions  a 
hereditary  disposition  in  forty-four  of  the  cases.  According  to  Durand 
and  Civiale,  nephritic  colic  is  not  a  rarity.  Small  children  are  not, 
however,  capable  of  indicating  the  site  or  the  character  of  the  pain.  The 
older  the  child  the  less  difficulty  will  usually  be  found.  From  the  sudden 
onset  of  pain  the  child  is  apt  to  cry  continuously,  and  while  the  pain  may 
at  first  be  in  the  region  of  one  kidney  or  the  other,  later  in  the  attack 
the  pain  is  usually  diffused  over  the  abdomen.  Nausea  and  vomiting 
may  occur  with  greater  or  less  frequency  and  present  a  bilious  character. 
The  absence  of  diarrhea  will,  however,  be  noted  to  remove  suspicion 
from  a  possible  essential  gastro-intestinal  disorder.  The  face  is  pale,  and, 
in  the  words  of  Monsseaux,  "the  expression  vividly  reflects  the  pain  in 
the  suffering  infant."  After  a  few  hours  the  crying  and  restlessness  may 
cease  and  more  or  less  small  gravel  may  be  found  in  the  urine.  Or  the 
picture  may  be  that  presented  by  my  case  in  which  the  first  alarm  was 
sounded  by  a  suppression  of  urine  due  to  an  impacted  urethral  stone, 
the  finding  of  which  led  to  the  suspicion  of  other  stones  in  the  urinary 
tract.  Blood  may  be  found  only  on  microscopic  examination.  The 
tendency  to  a  remission  of  the  symptoms  renders  the  condition  very 
chronic  in  its  course. 

Mention  is  made  of  an  occasional  case  in  which  urinary  stone  is 
associated  with  disturbances  of  the  nervous  system.  Monsseaux  cites  one 
case  in  which  injury  to  the  head  at  the  age  of  6  months  was  followed  by 
gravel  in  the  urine.  Aleksinski's  case,  having  "nervous  fits"  at  2  years, 
which  will  be  quoted  further  on,  has  also  a  suggestion  of  this  nature  in  it. 

DIAGNOSIS 

An  analysis  of  the  urine  cannot  always  be  relied  on  to  give  specific 
information  leading  to  the  diagnosis  of  urinary  stone,  though  the  urine 
findings  are  often  suggestive.  Microscopic  examination  of  the  sediment 
in  a  suspected  case  may  disclose  blood  or  pus  cells,  or  crystals  of  oxalate, 
phosphate  or  of  uric  acid.  The  urinalysis  may,  however,  present  certain 
constant  characters  in  that  the  urine  may  be  somewhat  abundant,  the 
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specific  gravity  1.033,  1.025  or  1.030,  the  acidity  often  considerable  and 
a  fine  precipitate  of  flakes  oi'  uric  acid  crystals,  brilliant  and  orange 
colored,  to  be  found,  the  uric  acid  being  greater  than  normal. 

Tlie  history  of  elimination  of  sand  is  an  important  matter  to  deter- 
mine, if  possible;  also,  tlie  history  of  frequent  or  painful  micturition 
should  be  recognized  as  suspicious  of  stone.  Hematuria  accompanies 
nej)hritic  colic,  especially  with  oxalic  gravel,  less  frequently  in  the 
interval  between  crises  of  colic.  Hematuria  of  bladder  origin  is  thought 
by  Monsseaux  to  be  very  rare  in  the  infant. 

Palpation  of  the  kidney,  ureter  and  bladder  regions  may  not  reveal 
the  site  of  trouble  until  late  in  the  attack.  It  should  therefore  be  tried 
again.  Eliot  I'eports  a  case  in  which  the  kidney  was  very  much  hyper- 
trophied,  but  was  misplaced  by  an  accumulation  of  gravel  (presumably 
in  the  kidney-pelvis).  Murphy's  "first-percussion,"  in  a  modified  form, 
may  be  used  over  the  kidney  regions  at  the  back,  by  employing,  instead 
of  the  fist  as  a  pleximeter,  fairly  vigorous  percussion  with  one  or  two 
fingers  of  the  right  (or  striking)  hand.  This  method  may  serve  to 
differentiate  between  involvement  of  the  right  or  left  kidney  early  in 
the  attack. 

Differentiation  must  at  times  be  made  from  affections  of  the  liver 
(rare  in  the  infant);  also  lumbago  (rare),  Pott's  disease  and  appendi- 
citis. In  a  case  of  Weill's,  the  latter  was  clearly  to  be  considered  in  the 
diagnosis.  N"ephritis  is  not  rare  in  the  infant.  Casts  should  be  searched 
for.  Eenal  tuberculosis  in  the  infant  generally  runs  an  acute  course. 
Other  organs  are  involved.  Cancer  in  infants  or  young  children  is  not 
accompanied  by  renal  or  ureteral  pain.  Renal  tumefaction  should  be 
sought  and  an  examination  made  for  symptomatic  varicocele,  "always 
pathognomonic  to  that  age,"  according  to  Charvin. 

Abdominal  pain  of  a  spasmodic  character  accompanied  by  vomiting:, 
but  without  diai'rhea,  the  maximum  pain  traceable  to  the  kidney  or  along 
the  ureter,  dysuria,  rapid  recovery  from  the  attack  and  that  followed  by 
passing  gravel,  leaves  little  else  to  complete  the  diagnosis.  In  infected 
calculus,  pus  and  very  little  blood  may  overshadow  symptoms  of  its 
presence. 

Rectal  examination  may  be  useful  in  the  diagnosis  of  bladder  stone, 
also  ureteral  stone.  Fagge  and  Robinson  are  each  quoted  by  Rafin  as 
having  made  diagnoses  of  calculus  in  the  ureter  by  this  method. 

Ureteral  catheterization  in  the  infant  is  practically  impossible.  It  is 
difficult  to  say  at  what  age  such  instrumental  procedures  begin  to  be 
practicable.    Rafin  separated  the  urine  in  a  little  girl  of  6  months. 

If  the  radiograph  is  important  as  an  agent  in  diagnosis  on  the  adult, 
it  is  of  even  greater  importance  in  the  diagnostic  endeavor  on  the  infant. 
Here  it  has  served  to  point  out  many  errors  which  occurred  in  diagnosis 
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before,  and  it  should  be  advised  in  all  suspected  cases.  Hartman  speaks 
of  a  case  in  Avhich  a  I'adiograph  was  not  made  and  the  surprise  was  great 
at  finding  stone  at  autopsy.  In  our  day  the  diagnosis  should  not  be 
considered  complete  without  a  good  radiogiaph.  It  may  not  always  be 
complete  with  the  radiograph.  It  is  said  by  Tenney  that  a  positive  plate 
is  more  dependable,  however,  than  a  negative  one,  although  there  is  a 
small  degree  of  error  in  both  negative  and  positive.  In  ninety-three  of 
Leonard's  cases,  five  failed  to  find  stone.  In  233  of  his  cases  with  nega- 
tive diagnoses,  a  stone  was  found  at  operation,  or  passed,  in  four.  Carl 
Beck  advises  radiographing  the  kidney  region  in  addition  to  the  vesical 
when  vesical  calculus  is  suspected.  It  is  very  desirable  that  a  radiograph 
be  obtained  which  shows  clearly  all  kidney,  ureteral  and  bladder  regions, 
i.  e.,  the  total  urinary  system.  In  infants  and  young  children  two  plates 
should  be  sufficient  and  usually  one  large  plate  will  suffice.  In  case  two  are 
used,  one  should  show  both  kidney  and  upper  ureteral  regions,  the  other 
should  include  the  bladder  and  lower  ureteral  regions.  The  necessity 
of  an  instantaneous  exposure  in  the  case  of  a  crying  and  wriggling  infant 
needs  no  elaboration.  Immobility  of  respiration  is  practically  impossible. 
The  dorsal  position  is  found  to  be  the  best.  The  thighs  should  be  flexed, 
even  to  a  right  angle,  if  necessary,  in  order  to  eliminate  the  "saddle-back" 
and  to  permit  contact  of  the  back  with  the  plate.  A  purge  is  advisable 
before  the  radiograph  is  made.  The  table  should  be  warm  to  lessen 
trembling. 

The  knowledge  of  the  localization  of  stones  simultaneously  in  differ- 
ent parts  of  the  urinary  tract  is  very  important.  A  direct  relationship 
exists  between  the  multiplicity  of  localization  and  gravity  of  operation. 
Multiplicity  of  localization  also  darkens  the  prognosis. 

PROGNOSIS 

Charvin  states  that  lithiasis  in  the  adult  may  be  traced  back  to 
infancy.  This  would  lead  one  to  believe  that  the  immediate  prognosis  is 
good.    Gravel,  it  is  true,  is  generally  of  long  duration.    (See  Table  3.) 

In  Table  3  it  will  be  seen  that  the  interval  of  time  between  the  date 
of  onset,  or  at  which  symptoms  pointing  to  disturbances  in  the  urinary 
tract  occurred,  and  the  date  of  admission,  or  such  time  as  the  patient 
presented  himself  for  treatment,  varies  within  wide  limits.  In  the  thirty- 
eight  cases  tabulated  it  will  be  seen  that  the  interval  above  mentioned 
ranged  from  six  months  or  less  up  to  forty-one  years.  This  is  in  evidence 
of  the  tendency  to  chronicity  with  respect  to  urinary  stone.  And  here  we 
return  to  the  principle  of  "survival  of  the  fittest.'"'  H.  Joseph  has  made 
a  very  praiseworthy  study  of  forty  cases  post  mortem,  in  which  stones 
were  found  in  the  kidneys  or  elsewhere  in  the  urinary  tract.  Xone  of 
these  were  diagnosed  during  life.     Of  this  material,  65  per  cent,  were 


TABLE    3. — To    Show    in    the    Cases    of    C'habvin,    Monsseaux    and    Porteb 

THE    InTKUVAL    of    TiME    liETWEEN     FiRST    OnSET    AND    TiME    OF    ADMISSION; 

Also,  Where    Stated,    Size    of   Stone    Recovered 


Case 


.Age  on 

Admission, 

Years 


Age  at 
Onset, 
Years 


Interval, 
Years 


Ktmarks 


Charvin 
4 


9 
11 
12 
13 
16 
17 
18 
19 
20 
21 
22 
29 
32 
35 
37 
39 
40 
41 
42 
43 

Adult 
Cases 

46 
47 
48 
49 
50 
51 
52 
53 

Monsseaux 

1 
2 
3 
4 
5 
6 
7 
8 


Porter 
Case 


•■iV' 


10 
15 
12 

(i 
10 

9 

6 
11 
10 
12 

5 

7 
14 

4 
15 

4 

7 
11% 

llVo 

9 


16 
18 
19 
19 
20 
24 
24 
46 


19 
21 
31 
33 
24 
29 
43 
48 


8 

14 

9 

3 

V 

4 

% 
9 
2 
11-12 

41/2 

4 
12 

4 
15 

3 

1 
3 
G 


10 
12 
15 

7 

12 

4 


12 
10 
15 
12 
7 
8 
13 


V2 


0 
0 
1 

10 
8 
3 


6 
6 
4 

12 
8 
20 
18 
41 


14 
9 
21 
18 
12 
22 
35 
35 


3>/2 


Auto  p  s  y  :  Right  kidney 
crammed  with  small 
stones.  Largest  wer*- 
12x8  mm.     (V2"x3/10"). 

Urate  calculi. 

Stone  size  small  pea. 

Stone  \vt.  8  gm. 
%"x\i";    cylindrical. 


Stone    8x6x4    cm.    in    size. 


Stone  \\t.  33  gm. 
Stone  \vt.   18  gm. 


Stone  wt.  25  gm. 


Stone    wt.    3.9 
%"  X  %". 
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bilateral  cases.  I  have  arranged  some  of  his  statistics  in  tabular  form, 
as  will  be  shown  in  Table  4. 

The  evident  predominance  of  bilateral  involvement,  as  shown  by  Table 
4,  bears  out  Eafin  and  Charvin  in  that  the  prognosis  becomes  more 
somber  with  mnltiplicity  of  involvement.  On  76  observations  at  autopsy 
Legeu  found  thirty-six  (nearly  50  per  cent.)  cases  of  bilateral  calculi. 
Kuster,  who  bases  iiis  study  on  clinical  facts,  arrives  at  the  proportion  of 
11.78  per  cent,  bilateral  stones.  Leroy  found  22  per  cent,  of  bilateral 
renal  or  ureteral  stones.  Of  the  cases  operated  on  by  Ratin  he  found  four 
bilateral  cases,  or  8.8  per  cent.  A  highly  important  lesson  to  be  drawn 
from  the  preceding  information,  therefore,  considering  the  high  mor- 
tality of  cases  of  multiple  involvement,  is  that  the  cases  must  be  dis- 
covered and  treated  earlier,  before  destruction  of  kidney  substance  pro- 
gresses to  cripple  the  organ  or  infection  becomes  a  complication. 

Cuturi  determined  from  his  animal  experiments  three  very  potent 
conclusions :  ( 1 )  B.  coli  reaching  the  healthy  kidney  by  way  of  the  blood- 
stream causes  no  lesion.  It  simply  causes  bacteriuria.  (2)  B.  coli  in  the 
kidney  complicated  by  calculus  provokes  pyelonephritis  and  pyonephrosis. 
(3)  Experimentally,  by  separation  or  ligation  of  the  rectum  for  twenty- 
four  hours,  one  obtains  a  pyelonephritis  by  the  passage  of  B.  coli  to  the 
kidney  by  way  of  the  blood,  after  ligation  of  the  ureter.  If,  therefore, 
the  above  conclusions  apply  to  the  human,  an  individual  harboring  a 
primary  stone  runs  a  greater  chance  of  secondary  infection  when  con- 
stipation exists. 

When,  after  much  trouble,  the  kidney  ceases  the  struggle  and  there 
occurs  a  complete  disappearance  of  symptoms,  the  relief  affords  a  sense 
of  false  security,  for  in  the  words  of  Eafin:  "Ce  silence  sera  le  signe  de 
la  mort  de  Vorgane"  —  the  silence  will  be  the  sign  of  the  death  of  the 
organ. 

Ureteral  stone  as  well  may  occasionally  take  on  a  serious  aspect  if  it 
becomes  incarcerated.  Guisy  reports  the  case  of  a  little  girl  of  12  in 
whom  a  mixed  urate  and  phosphate  stone  became  lodged  in  the  ureter 
and  caused  a  lumbar  abscess,  necessitating  incision  and  removal  of  the 
stone. 

A  large  number  of  Monsseaux's  patients,  many  of  them  older  chil- 
dren, were  subjects  of  migraine  headache,  eczema,  epistaxis  and  con- 
junctivitis; some  were  asthmatic,  some  had  urticaria  at  intervals,  others 
had  transient  artii'ular  manifestations  without  fever  or  swelling,  but 
some  pain.  In  his  opinion,  if  the  infant  is  without  hereditary  taint,  the 
calculus  of  an  accidental  sort,  due  to  alimentary  disorders  and  poor 
hygiene,  etc.,  the  prognosis  is  not  too  severe  and  the  patient's  chances 
are  good  under  better  conditions.  If,  on  the  contrary,  the  infant  is  an 
inveterate  arthritic  subject,  with  bad  heredity,  presenting  at  the  same 


TABLE  4. — Compiled  from  Joseph's  Forty  Autopsy  Cases  in  Infants  Two  Yeaes  ob  Undeb, 

TO    Show   the   Rei^vtive   Frequency   with    Which    Urinary    Stone    and    Comi'm- 

cating  Hydronephrosis  are  Associated  with  Intercurrent  Diseases 

IN  Other  Regions  of  the  Body 


Post-Mortem 
Findings 


-Nephrolithiasia- 


Left 
Kidney 


Atrophy   

Tracheitis    

Enteritis    

Otitis  media 

Gastroenteritis    

Abscess  submax.  gland. .  . 

Cardiac   dilatation 

Bronchitis   

Edema  pia  mater 

Hyper,   mes.   lymph-nodes 

Rachitis    

Hemorr.  pia  mater 

Hydrothorax   

Lobar  pneumonia 

Ascites    

Bronchopneumonia    

Meningitis    

Hydrocephalus    

Cditis    

Cystitis    

Abscess  mult,  cutaneous.. 

Osteochondritis  

Miliary  tuberculosis 

Intestinal  tuberculosis.  .  . 
Pulmonarj'  tuberculosis. . 
Meningeal    hemorrhage... 

Diphtheria   

Carbuncle    and     furuncu- 

losis    

Pararectal  abscess    

Totals    


Right 
Kidney 


Bilat. 


22 


-Hydronephrosis- 


2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

58 


Left 


Ri''ht 


Bilat. 


Bladder 

Stone 


Totals 


1 

17 

6 

2 


3 
1 
5 
0 
1 
2 
SI 
2 
11 
2 
5 
4 
1 
1 
1 
1 
1 
3 

•7 


1 

107 


It  will  be  seen  from  this  table  that  diseases  of  an  infectious  nature  occur  in  asso- 
ciation with  calculus  and  hydronephrosis  70  times  out  of  107.  or  65  per  cent.  Enteriti-s  and 
gastro-enteritis  are  associated  with  urinary  stone  and  hydronephrosis  19  times;  rachitis  6  times; 
lobar   and   bronchopneumonia   20   times. 

Respiratory   tract  associated  with  stone  or  hydronephrosis  29  times. 

Alimentary   tract    associated  with  stone  or  hydronephrosis  25  times. 

Systemic  diseases   associated  with  stone  or  hydronephrosis  15  times. 

Nervous     system     associated  with  stone  or  hydronephrosis   11  times. 

Glandular   system  associated  with  stone  or  hydronephrosis     7  times. 
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time  habitual  manifestations  of  the  diathesis,  is  subject  to  migiaines, 
opistaxis,  gastro-intc!?tinal  trouble  or  joint-pains,  tends  to  obesity,  in  a 
word,  is  not  uremic  or  artliritic  on  occasion,  but  by  temperament,  and 
is  rebellious  to  treatment  and  subject  to  recurrences,  the  outlook  is 
not  so  good. 

TREATMENT 

One  is  confronted  in  the  older  literature  with  the  various  methods  of 
dietary  and  medical  treatment.  In  the  more  recent  literature  the  surgical 
treatment  of  urinary  stone  finds  more  frequent  discussion.  Unless  the 
calculi  are  discovered  earlier  and  removed  promptly  the  mortality  will 
remain  high.  Calculi  in  the  infant  kidney  or  ureter  should  be  expelled 
or  relieved  surgically.  The  destruction  of  kidney  substance,  the  blocking 
of  a  ureter,  the  danger  of  infection,  are  matters  for  grave  consideration 
when  a  calculus  is  the  impeding  object.  Delay,  as  suggested  by  Charvin, 
enhances  the  operative  risk  in  that  nephrectomy  may  be  necessary  in  the 
late  stage,  where  nephrotomy  would  have  sufficed  in  the  early  stage. 
Statistics  favor  operative  relief.  Jeanbrau  believes  the  danger  of  the 
presence  of  stone  in  infants  is  greater  than  surgical  interference. 
Sumpter  reports  a  case  of  bladder  calculus  in  a  boy  baby  22  months  old, 
removed  suprapubically  with  good  result  and  no  recurrence.  Porter 
reports  the  case  of  a  baby  girl  first  seen  at  the  age  of  6  months.  She  had 
had  colic  for  two  years  or  more,  passing  fully  a  drachm  of  calculi  of 
small  size.  Operation  was  done  at  3  years  10  months,  and  a  60-gram 
calculus  recovered  suprapubically.    Good  recovery  followed. 

The  very  instructive  case  recorded  by  Aleksinski  is  worthy  of  citation 
here : 

The  boy  was  first  seen  at  7  years,  his  complaint  being  painful  micturition. 
At  tvvo  he  had  "nervous  fits"  which  were  never  accurately  diagnosed;  at  five 
pleurisy  with  effusion;  at  6  he  began  to  have  painful  micturition,  a  thin  stream 
and  frequently  interrupted.  The  urine  contained  pus  and  blood.  The  temper- 
ature ran  as  high  as  104  F.  A  diagnosis  of  vesical  calculus  was  followed  by 
suprapubic  removal  of  the  stone.  A  month  later  his  old  symptoms  reappeared. 
Urine  1.007,  daily  quantity  1,500  c.c,  acid,  turbid,  pus  and  blood  cells,  oxalates 
and  mucus.  Albumin  present.  Bacteriological  examination  showed  B.  coli. 
Radiograph  showed  shadows  in  both  kidney  regions.  Nephrectomy  on  the  right 
side  brought  forth  three  stones  the  size  of  walnuts.  The  urine  presented  no 
improvement  and  three  weeks  afterward  at  operation  the  left  kidney  yielded  four 
stones.  Following  this  last  operation  he  sat  up  on  the  eighth  day  and  was  dis- 
charged on  the  seventeenth  day.  Seven  months  afterward  he  was  well  and  the 
urine  was  normal. 

As  in  the  case  just  cited,  where  extensive  involvement  exists  it  is  an 
accredited  procedure  to  operate  in  successive  stages.  Attention  to  the 
bladder  stones  with  neglect  of  the  kidney  condition  is  generally  a  grave 
injustice  to  the  patient.  The  wisdom  of  finding  out  beforehand,  if 
possible,  the  localization  of  stones  simultaneously  in  different  parts  of 
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the  urinary  tract  is  therefore  very  important.  In  eleven  operations  done 
by  Kafin  on  infants  and  children,  five  were  for  aseptic  stone;  six  infected. 
Two  had  multiple  operations.  Ten  were  nephrotomies.  Three  were 
nephrectomies.  A  pyclotomy  was  done  in  one  case.  Recovery  occurred 
in  all  of  the  cases. 

Such  information  as  it  is  possible  to  obtain  by  means  of  the  cysto- 
scope  and  the  ureteral  catheter  in  adult  cases  is  seldom  if  ever  possible 
in  the  child  or  infant,  and  this  augments  the  responsibility  of  doing  a 
nephrectomy.  When  dealing  with  the  adult,  part  of  the  responsibility 
is  shared  by  the  cystoseopist,  who  has  decided  before  operation,  the 
adequacy  of  the  other  kidney.  With  the  infant  or  small  child  the  weight 
of  responsibility  of  removing  a  diseased  kidney  rests  almost  entirely  on 
the  operator.  Examination  of  both  kidneys  through  lumbar  incisions 
before  deciding  the  operative  procedure  may  save  an  occasional  fatality. 

CONCLUSIONS 

1.  In  the  past,  urinary  lithiasis,  especially  renal,  has  been  accom- 
panied by  a  high  mortality. 

2.  Of  the  eases  of  renal  calculus  in  children  5  years  or  under,  more 
than  90  per  cent,  were  2  years  or  under,  and  practically  all  of  those  were 
post  mortem  cases. 

3.  There  is  a  paucity  of  case  reports  of  renal  stone  in  infants  dis- 
covered and  treated  surgically  during  life. 

4.  Calculi  discovered  in  older  children  or  in  adult  life  frequently 
originate  in  infancy  or  childhood. 

5.  The  finding  of  sand  or  gravel  in  the  infant  urine  is  sufficient 
reason  for  advising  radiographic  examination  of  the  urinary  tract. 

6.  Gravel  may  be  of  long  duration,  ranging  from  six  months  or  less 
up  to  forty-one  years. 

7.  Diseases  of  an  infectious  nature  occur  in  association  with  calculus 
and  hydronephrosis  70  times  out  of  107,  or  65  per  cent. 

8.  Diseases  of  the  respiratory  tract  are  associated  with  urinary  stone 
or  hydronephrosis  most  often. 

9.  Bilateral  or  multiple  calculi  in  the  urinary  tract  offers  a  condition 
with  an  unfavorable  prognosis. 

10.  To  better  the  prognosis,  cases  must  be  discovered  and  patients 
treated  earlier,  before  destruction  of  kidney  substance  progresses  to 
cripple  the  organ,  or  infection  becomes  a  complication. 

11.  Surgical  interference  is  an  accredited  procedure.  When  mul- 
tiple involvement  exists,  operation  in  successive  stages  may  be  done. 

12.  Greater  responsibility  is  attached  to  nephrectomy  in  the  infant 
by  reason  of  the  difficulty  of  ascertaining  the  functional  capacity  of  the 
opposite  kidney. 
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THE    GASTRIC    SECRETION   OF    INFANTS    AT    BIRTH* 

ALFRED     F.     HESS,     M.D. 

XEW     YOBK 

There  has  been  no  hick  of  investigation  of  the  gastric  secretion  of 
infants.  Shortly  after  the  stomach  tube  was  devised  by  Knssmaul  it  was 
carried  into  the  field  of  pediatrics,  first  for  therapeutic  measures  and 
considerably  later  for  physiologic  studies.  In  spite  of  many  years  of 
varied  work  in  this  field,  it  must  be  admitted  that  we  have  not  progressed 
far  in  our  knowledge  of  the  physiology  of  gastric  digestion.  Numerous 
causes  may  be  assigned  for  this  slow  progress.  One  of  the  main  obstacles 
to  a  scientific  study  of  secretion  —  the  phenomenon  which  interests  us 
particularly  at  this  time  —  has  been  and  remains  the  fact  that  the  acid 
juice  rapidly  enters  into  combination  with  the  milk  food,  so  that  it 
becomes  impossible  to  judge  accurately  of  its  quantity  or  of  its  quality. 
It  is  this  variable  factor  which  accounts  for  the  wide  discrepancies  in  the 
reports  on  this  subject,  for  the  differences  of  opinion  regarding  the 
importance  of  hydrochloric  acid  at  this  time  of  life,  and  for  the  total 
lack  of  normal  values  for  the  gastric  secretion  of  infants. 

The  present  stud}-,  which  was  carried  out  in  conjunction  with  an 
investigation  of  icterus  neonatorum  and  its  relation  to  bile  secretion,^ 
concerns  itself  merely  with  infants  during  the  first  few  hours  of  life, 
who  have  never  been  given  any  food.  Thus  the  disturbing  and  com- 
plicating factor  of  the  interaction  of  the  gastric  juice  and  of  the  food 
does  not  have  to  be  considered.  Quite  apart  from  the  question  of  whether 
a  study  from  this  limited  point  of  view  might  prove  of  clinical  value,  it 
seemed  worthy  of  investigation  for  its  physiologic  interest,  because,  as  we 
have  said,  from  its  very  nature  it  eliminated  the  food  factor  and  reduced 
a  complex  subject  to  its  simplest  terms.  The  questions  of  suitability  of 
diet,  of  previous  gastric  derangement,  or  of  intercurrent  illness,  in  fact, 
all  complicating  factors,  excepting  those  possibly  congenital  in  origin, 
were  also  naturally  excluded. 

Our  study  includes  a  gastiic  examination  of  fifty-five  infants,  vary- 
ing in  age  from  one-half  hour  to  eighteen  hours.  Such  a  considerable 
number  of  tests  must  not  be  regarded  as  indicating  a  lack  of  uniformity 
in  the  results.    They  were  carried  out  to  this  extent  because,  as  has  been 


•  Presented    in   abstract   before   the   Society   for   Experimental   Medicine   and 
Biolopy,  Febniary.  1012. 

*  From  the  Research  Laboratory,  Department  of  Health,  New  York  City. 
1.  Hess,  A.  F. :    Am.  JorR.  Dis.  Child..  1012.  iii.  304. 
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mentioned,  this  work  was  perrormcd  in  conjunction  with  another  experi- 
mental study  —  that  of  the  duodenal  contents  of  the  new-born.  Indeed, 
attention  was  first  directed  to  this  question  in  the  course  of  investigations 
by  means  of  the  duodenal  catheter. 

A  review  of  the  literature  of  the  gastric  secretion  of  infants  revealed 
practically  nothing  on  this  phase  of  the  subject.  The  only  published 
account  of  examinations  of  the  contents  of  the  stomach  of  new-born 
(unfed)  infants  are  two  by  Leo,^  and  a  solitary  test  made  by  Szydlowski^ 
many  years  ago.  Some  post  mortem  reports  were  found :  Zweifel,*  in 
1874,  demonstrated  the  presence  of  pepsin  in  the  gastric  mucosa  of  the 
new-born,  and  Langendorff,^  a  few  years  later,  found  this  ferment  in  the 
mucous  membrane  of  a  4-months-old  fetus. 

As  the  subject  seemed  worthy  of  further  and  closer  investigation,  it 
was  entered  on  in  detail  to  determine  the  presence  of  free  hydrochloric 
acid,  of  pepsin,  of  rennin,  of  gastric  lipase;  the  degree  of  secretion  and 
its  duration ;  its  relation  to  the  general  physical  condition  of  the  infant ; 
the  relation  of  the  hydrochloric  acid  secretion  to  tonicity  of  the  pylorus ; 
its  relation  to  the  pancreatic  secretions;  its  relation  to  later  gastric 
secretion,  at  a  period  when  the  babies  had  been  fed.  Finally  an  attempt 
was  made  to  interpret  the  nature  of  the  secretory  stimulus  in  the  light 
of  our  own  tests  and  of  present  physiologic  viewpoints. 

AVe  have  summarized  the  results  in  tabular  form  (Table  1).  A 
glance  at  this  table  shows  that  in  almost  every  test  hydrochloric  acid  was 
found ;  it  was  lacking  in  only  one  out  of  52,  and  was  found  in  the  free 
state  in  all  but  two.  The  infants  varied  in  age  from  one-half  hour  to 
eighteen  hours,  and  in  no  instance  had  received  any  food  or  water.  The 
method  of  obtaining  the  gastric  contents  differed  from  that  usually 
emplo3^ed  only  in  the  use  of  a  glass  aspirating  bulb.*  There  is  no  doubt 
that  we  did  not,  at  all  times,  completely  empty  the  stomach.  Bearing  this 
in  mind,  it  is  the  more  interesting  to  find  that  these  new-bom  infants 
showed  as  much  as  8  to  10  c.c.  of  highly  acid  gastric  juice,  containing  a 
large  amount  of  free  hydrochloric  acid.  The  juice  was  clear  or  slightly 
turbid,  somewhat  viscid,  due  to  an  admixture  of  mucus,  which  is  secreted 
freely  in  this  early  period,  and  contained  a  varying  amount  of  saliva. 
The  saliva  is  not  included  in  the  figures  giving  the  total  quantity;  as  far 


2.  Leo,  H.:    Berl.  klin.  Wclinschr.  1S87.  xxiv. 

3.  Pzydlowski.  Z. :    .Jahrb.  f.  Kinderh.,   1892.  xxxiv.  411. 

4.  Zweifel.  0.:    Untersiich.  iieber  d.  Verdauungsapparat  d.  Xeugeb.,   1874. 

5.  Lansendorff.  0.:    Arch.  f.  Anat.  ii.  Physiol..  Ixxix.  95. 

G.  It  is  unnpcessary  to  describe  this  simple  instrument,  as  it  has  been  repro- 
duced in  recent  articles  in  connection  with  an  account  of  duodenal  catheterization 
(Ail.  JorR.  Dis.  (HiLn..  1912.  iii.  133:  Arch.  Int.  Med..  1912.  x.  37.)  It  has  been 
found  exceedingly  serviceable  in  emptying  the  stomach,  for  although  even  with 
this  aid  the  gastric  contents  cannot  always  be  completely  evacuated,  it  enables 
us  to  obtain  a  far  larger  quantity  than  when  aspiration  is  not  employed. 


TABLE    1 

— Gastbic 

Secretio 

N     IN     THE 

Unfed    New-Born 

Case 

Hours 

Gastric 
Jiiic*'. 

Free 

Comb. 

Remarks 

Old 

c.c. 

HCl 

HCl 

1 
1 

V2 

1 
2.0        1 

+  + 

2 

41/2 

10.0 

+  +  + 

3 

4y2 

8.0 

60 

Pepsin  rennin. 

4 

4 

S.O 

+  +  + 

5 

5 

3.0 

+  +  + 

14  c.c.  in  one  hour. 

6 

2 

5.0 

+  +  + 

17     c.c.     in     1  5/6 

(See  text.) 

hours. 

7 

l'/3 

3.0 

+  +  + 

8 

% 

'( 

+  +  + 

9 

10 

1.5 

22 

10 

6 

1.0 

15 

11 

2% 

8.0 

20 

32.0         i 

Liapse  0.4 

12 

5 

2.0 

+  +  + 

13 

5 

6.0 

10 

37 

14 

171/2 

1.0 

+  +  + 

15 

12% 

2.0 

+  +  + 

16 

51/2 

2.0 

17.5 

17.5 

17 

7 

2.8 

45 

36 

21 

21/2 

2.0 

+  +  + 

22 

2 

1.0 

+  +  + 

23 

8 

2.0 

+  +  + 

24 

5'/3 

3.0 

+  +  + 

25 

71/2 

1.0 

+  +  + 

26 

\2 

1.0 

+  +  + 

27 

12 

1.0 

+  +  + 

Lipase  0.3. 

28 

18 

2.0 

+  +  + 

29 

4 

3.0 

35 

50 

30 

11/2 

4.0 

+  +  + 

.... 

Lipase  0.2  rennin 

31 

9 

2.0 

+  +  + 

32 

14 

5.0 

+  +  + 

33 

5% 

0.5 

+  + 

34 

51/2 

0.5 

0 

Saliva  marked. 

35 

5 

0.25 

+  + 

36 

51/2 

0.5 

+  +  + 

37 

15 

0.5 

+  + 

38 

12 

1.0 

+  +  + 

39 

5 

3.0 

+  +  + 

40 

6 

5.0 

+  +  + 

41 

3 

2.0 

+  + 

42 

7 

0.3 

+  + 

! 

43 

3 

8.0 

+  +  + 

44 

51/2 

12.0 

+  +  + 

Rennin  pepsin. 

45 

51/2 

0.3 

+  + 

46 

11/2 

1.5 

+  + 

47 

3 

1.0 

+  + 

48 

10 

1 

+  +  + 

49 

4 

5.0 

120 

50 

2 1/2 

1.5 

+  +  + 

51 

21/, 

2.5 

+  +  + 

52 

71/I 

5.0 

35.0 

37.5 

Pepsin  rennin. 

53 

1.0 

+  + 

54 

10 

V 

0 

'+" 

55 

9 

1 

2.0 

1 

1 

+  +  + 

ALFRED     1'.     IU:SS  2<)7 

as  possible  it  was  leiiiovod  from  the  surface  of  the  fluid,  so  as  not  to 
interfere  with  the  acidity  tests.  For  the  test  of  hydrochloric  acid  Congo 
paper  was  used  in  the  clinic,  and  Toepfers  solution  as  an  indicator  for 
the  titration  in  the  laboratory;  for  the  test  of  combined  hydrochloric  acid 
alizarin  was  employed.  We  do  not  wish  to  insist  on  the  quantitative 
accuracy  of  these  tests."  However,  they  are  probably  not  too  high.  For 
from  a  quantitative  standpoint,  all  intercurrent  disturbing  factors,  such 
as  admixture  of  mucus  or  of  saliva,  tend  to  lower  the  figures  for  free 
hydrochloric  acid  from  their  level  rather  than  to  raise  them.  Moieover, 
the  figures  would  seem  more  accurate  than  those  obtained  from  older 
babies  on  account  of  the  absence  of  peptones  and  albumoses  which 
interfere  with  the  activity  of  the  test  indicators.  We  may  therefore 
state  not  only  that  very  soon  after  hirth  there  is  free  hydrochloric  acid, 
hut  that  there  vt  a  considerable  amount  of  this  acid  in  the  unfed  infant's 
stomach.  Eennin  and  pepsin  are  also  present  at  this  time;  as  a  test  for 
the  former,  milk  was  used,  and  for  the  latter,  coagulated  egg-white,  l^o 
quantitative  estimation  of  these  two  ferments  was  attempted ;  their 
presence  in  the  gastric  juice  was  confirmed  several  times,  and  their 
enzymatic  action  definite  and  conclusive.  As  regards  the  source  and  the 
nature  of  the  lipase,  noted  in  the  table,  there  may  be  some  question.  We 
believe  that  it  is  of  gastric  and  not  of  pancreatic  origin,  because  it  was 
found  in  fluid  which  contained  no  trypsin;^  Sedgwick"  found  it  in  the 
stomach  of  an  infant  at  the  age  of  2  weeks,  and  Ibrahim^"  in  a  6-months- 
old  fetus. 

The  secretion  of  the  gastric  juice  and  the  elaboration  of  the  ferments 
were  not  brought  about  by  the  passage  of  the  stomach-tube.  This  was 
evident  from  the  fact  that  the  juice  was  obtained  immediately  on  passing 
the  tube.  In  order  to  test  the  contrary  hypothesis,  in  several  cases  the 
catheter  was  inserted  with  the  greatest  dispatch.  This  did  not  lessen  the 
amount  of  gastric  juice  obtained.  According  to  Pawlow,"  the  gastric 
mucosa  does  not  react  to  mechanical  stimulation.  Moreover,  whatever 
the  nature  of  the  stimulus,  all  physiologists  are  agreed  that  a  latent 


7.  In  some  instances  but  1  or  2  c.c.  of  fluid  was  available  for  titration,  so 
that  error  undoubtedly  resulted  in  the  course  of  the  necessary  multiplication  of 
the  figures.  However,  the  fact  that  in  several  instances  a  repeated  test  showed 
a  repetition  of  the  high  acidity  argues  for  approximate  exactness.  This  fact  is 
well  brought  out  by  the  figures  in  the  case  of  prolonged  gastric  secretion  which 
are  cited  below  in  full.  Moreover  it  will  be  noticed  that,  in  general  and  with 
slight  exception,  the  amount  of  hydrochloric  acid  was  found  to  be  excessively 
high. 

8.  For  the  lipase  tests,  neutral  ethyl  butyrate  was  used  as  in  the  studies  of 
pancreatic  ferments  (Hess.  A.  F. :  Am.  Joub.  Dis.  Child.,  1912,  iii,  205.)  The 
figures  in  Table  1  denote  titration  against  1/20/n  NaOH. 

9.  Sedgwick.  J.  P.:    Jahrb.  f.  Kinderh.,  1906,  Ixiv,  194. 

10.  Ibrahim,  J.:     Ztschr.  f.   Biol.,  liii,  201. 

11.  Pawlov,  I.  P.:    The  Work  of  the  Digestive  Glands,  second  English  ed.,  1910. 
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period  must  elapse  before  the  glands  respond.  As  the  result  of  experi- 
ments on  animals,  Cohnheim^^  places  this  latent  period  of  the  gastric 
mucosa,  following  psychic  stimuli,  at  about  seven  minutes.  Pawlow^^ 
gives  the  same  latent  period  for  the  reaction  to  food.  In  view  of  experi- 
mental as  well  as  of  clinical  evidence,  it  therefore  seems  certain  that  in 
our  cases  the  gastric  juice  was  in  the  stomach  before  the  passage  of  the 
catheter,  and  was  not  the  result  of  mechanical  stimulation.  We  shall 
consider  later  in  greater  detail  the  nature  of  the  secretory  stimulus  after 
noting  some  clinical  experiments. 

Having  assured  ourselves  that  the  secretion  of  hydrochloric  acid  in 
new-born  infants  is  the  rule,  almost  without  exception,  we  undertook  a 
more  precise  investigation  of  the  question.  One  of  the  first  subjects  of 
inquiry  was  as  to  the  continuance  of  the  secretion  —  whether  hydrochloric 
acid  and  the  ferments  are  in  the  stomach  at  the  beginning  of  the  test 
only,  or  whether  they  can  be  obtained  throughout  long  periods.  Many 
tests  were  made  to  elucidate  this  question.    We  report  a  few  in  detail : 

EEPOET  OF  EXPEKIMENTS 

Case  6. — Nov.  4.  1911  Baby  K.,  2  hours  old.  Weight  7  pounds.  9  ounces. 
Experiment  lasting  one  hour  and  fifty  minutes. 

Specimen  1,  aspirated  after  five  minutes;  6  c.c.  cloudy  fluid;  moderate  amount 
of  saliva;  free  HCl  ^  56.      (Five  c.c.  tested.) 

Specimen  2.  aspirated  after  10  minutes;  2.5  c.c.  cloudy  fluid;  moderate  amount 
of  saliva;  free  HCl  =  50-55.      (Two  c.c.  tested.) 

Specimen  3.  Catheter  withdrawn;  reintroduced  after  ten  minutes'  interval; 
aspiration  continued  intermittently  for  fifteen  minutes.  Three  c.c.  fluid;  marked 
saliva.     Free  HCl  =  30.      (Three  c.c.  tested.) 

Specimen  4.  Catheter  withdrawn:  reintroduced  after  twenty-five  minutes' 
interval,  and  aspiration  continued  intermittently  for  fifteen  minutes;  25  c.c. 
fluid;  slight  saliva.     Free  HCl  =  50.      (Two  c.c.  tested.) 

Specimen  5.  Catheter  reintroduced  after  fifteen-minute  interval;  aspiration 
for  fifteen  minutes;  3  c.c.  fluid:  slight  saliva.  Free  HCl  =  46.  (Three  c.c. 
tested. ) 

Epicrisis. — In  a  test  of  an  hour  and  fifty  minutes  17  c.c.  of  highly  acid  gastric 
juice  was  obtained  from  a  new-born  infant.  No  decrease  in  the  amount  or  strength 
of  HCl  secretion  was  evident  during  that  period. 

Case  30. — Dec.  4,  1911.  Baby  B.,  1%  hours  old.  Weight  6  pounds,  eight 
ounces.  3  p  m.,  No.  14  F.  catheter  passed.  Gagging  slight;  4  c.c.  viscid,  Congo 
-1--| — \-  fluid  obtained;   saliva  marked. 

3:05.     Catheter  reinserted;   3  c.c.  Congo -f -|- -f- fluid.     Saliva. 

3:15.     Inserted  into  esophagus;    saliva  and  neutral   fluid   obtained. 

3:25.     Stomach  entered;   very  slight  saliva. 

3:30.     Stomach  contained  small  amount  of  Congo  4- -f-4- juice  and  saliva. 

3:40.  Two  c.c.  Congo -|--|--|- fluid  with  saliva.  Baby  quiet.  Catheter  kept 
steady  and  not  moved  about. 

3:42.     Duodenum  easily  entered;   dry  tap  after  twelve  minutes. 

3:54.  Good  retraction  test  as  reentered  stomach.  About  1  c.c.  clear  Congo -f- 
fluid.     No  saliva. 

3:55.     Reentered  duodenum.     Dry  tap  after  five  minutes. 


12.  Cohnheim.  0..  and  Soetbeer,  F. :    Ztschr.  f.  physiol.  Chem..  1903.  xxxvii.  467. 
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4:00.  Good  rotractiou  test.  About  2  c.c.  Congo -[-  +  +  fluid  in  stomach.  No 
saliva. 

EpicTisis. — In  a  test  lasting  an  hour,  free  HCl  was  continuously  found  in  the 
stoipach. 

Case  39.— Dec.  28,  1911.     Baby  U.,  5  hours  old. 

11:55  a.m.  No.  14  F.  catheter  passed.  In  two  minutes  3  c.c.  Congo -(-  +  -|- 
fluid;  moderate  saliva;   pharynx  reflex  increased;   tube  washed. 

12:00  noon.     Catheter   introduced   into   duodenum;    marked  gagging. 

12:10  p.m.  Good  retraction  test;  thick  mucous.  Congo  negative;  fluid 
aspirated. 

12:15  p.m.     Reintroduced  into  duodenum  and  retained  in  place. 

12:27  p.  m.  Retracted  into  stomach;  0.5  c.c.  Congo +,  Litmus ++  fluid. 
Catheter  withdrawn. 

12:30  p.m.     Reentered  stomach;   2.5  c.c.  Congo -1- fluid ;   some  saliva. 

12:35  p.m.     Reintroduced  into   stomach;    0.5   c.c.   Congo ++ fluid. 

EpicHsis. — In  a  test  lasting  forty  minutes,  free  HCl  was  repeatedly  aspirated 
from  the  stomach. 

It  is  evident,  therefore,  tliat  whatever  may  be  the  nature  of  the 
stimulus,  not  only  is  hydrochloric  acid  present  in  the  stomach  of  the 
nevr-born,  but  that  it  may  he  secreted  almost  uninterruptedly  for  long 
periods  (hours)  quite  independent  of  the  ingestion  of  any  food. 

Reference  has  been  made  to  the  fact  that  in  one  instance  there  was  an 
absence  of  hydrochloric  acid.  It  was  not  until  the  thirty-fourth  case  that 
a  result  of  this  nature  was  encountered. 

Case  34. — Dec.  18,  1911.     Baby  F.,  5^^  hours  old;  weight  8  pounds,  8  ounces. 

2:30.  No.  14  F.  catheter  introduced;  small  amount  neutral  Congo  negative 
fluid;   slight  blood  and  saliva;  pharynx  reflex  almost  absent. 

2:35.     Reintroduced.     Congo   negative;    litmus   negative. 

2:38.     Reintroduced;   0.5  c.c.  fluid,  Congo  negative;   litmus  negative. 

2:45.     Reintroduced;   0.5  c.c.  fluid,  Congo  negative;   litmus  negative. 

2:55.     Entered  duodenum  easily.     Dry  tap  after  twenty  minutes. 

3:08.     Entered   stomach;    0.5  c.c.   saliva  neutral,  Congo  negative  fluid. 

Epicrisis. — Ahsence  of  hydrochloric  acid  and  neutral  reaction  of  stomach 
contents  in  five  successive  tests  during  a  period  of  thirty-eight  minutes. 

Case  34. — Second  test. 

Dec.  26,  1911;   8  days  old;   nursed  1%  hours  previously. 

3:17.     Five  c.c.  milk  aspirated.     Congo  negative. 

3:27.     Catheter  passed   again.     Entered   duodenum   easily. 

3:42.     Retracted   into   stomach.     Fluid   contained   saliva,   mucus,   Congo +. 

3:45,    Passed  into  duodenum;   0.6  c.c.  fluid  containing  bile. 

4:10.     Reintroduced  into  stomach.     During  five  minutes  Congo  negative. 

Case  34. — Third  test. 

Dec.  27,  1911;  9  days  old;  nursed  shortly  before  test. 

2:54.  No.  14  F.  catheter  passed.  Two  ounces  of  milk  obtained.  Congo 
negative,  litmus  +• 

3:00.     Duodenum  easily  entered. 

3:10.     Retracted   into   stomach.     Congo  negative,   litmus +. 

3:13.     Reintroduced.     Congo  negative. 

Epicrisis. — Retests  when  the  infant  was  8  and  9  days  old  showed  IICl  present 
but  deficient. 

Among  the  fifty-five  infants  tested,  this  was  the  only  one  in  which 
there  was  complete  absence  of  hydrochloric  acid  at  birth.    The  two  later 
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tests,  detailed  above,  show  tliat  acid  was  being  secreted,  although  in  small 
amount.  We  are  evidently  dealing  here  with  a  functional  disturbance,  an 
anomaly  of  secretion  which  may  be  termed  congenital  liy poclilorh  ijdria. 
Another  case  (Case  51)  should  be  mentioned  in  this  connection,  as  it 
was  the  only  other  one  in  which  free  acid  was  not  found  at  birth.  How- 
ever, as  the  gastric  fluid  was  acid,  and  the  test  lasted  but  five  minutes, 
we  must  consider  that  there  was  merely  a  deficiency  of  hydrochloric  acid 
in  this  case.  On  the  other  hand,  instances  were  also  met  with  in  which 
there  was  a  comparative  hypersecretion  of  hydrochloric  acid;  the  case 
(Case  6)  cited  above  as  a  marked  instance  of  continued  secretion  may 
well  be  brought  under  this  category.  We  are  unable  to  state  the  signifi- 
cance of  these  abnormal  variations  of  secretion.  It  would  be  interesting 
to  know  how  long  they  persist,  or  of  their  possible  association  with 
similar  conditions  in  later  life. 

It  is  not  proposed  to  consider  the  gastric  secretion  of  infants  who  have 
been  put  to  the  breast.  However,  a  few  words  in  this  connection  may 
not  be  amiss,  as  we  carried  out  a  gastric  examination  on  a  large  group 
of  infants  under  10  days  of  age,  incidental  to  the  study  of  icterus 
neonatorum.  Furthermore,  the  opportunity  was  frequently  afforded  of 
examining  the  same  infant,  first  when  it  was  unfed,  and  later  in  the 
course  of  the  first  week  or  two  of  life.  The  following  case  brings  out 
sharply  a  comparative  test  of  this  kind : 

Case  39. — First  test;   infant  5  hours  old. 

11:5.5.  Catheter  passed.  In  two  minutes  about  3  c.c.  Congo -t-  +  -|-  fluid. 
Moderate  saliva. 

12:00.     Reintroduced.     Easily  entered  the  duodenum;    mucus. 

12:15.     Reintroduced  into  the  duodenum. 

12:27.     Retracted    into   stomach.      Congo -f,    litmus -}--f- fluid. 

12:30.     Passed   into  stomach   again;   2.5  c.c.   Congo -f- fluid ;    saliva. 

12:35.     Reintroduced  into  stomach;   0.5  c.c.  Congo -|--)- fluid. 

Second  test ;   infant  6  days  old. 

3:38.     Catheter  passed.     About   1  ounce  fluid.  Congo  negative. 

3:40.     Passed  pylorus. 

3:48.     Retracted  into  stomach:   Congo  negative  fluid. 

3:50.     Reinserted  into  duodenum;  thick  mucus. 

4:01.     Reinserted.     Some  mucus,  neutral,  Congo  negative. 

4:05.     Xo.  15  F.  catheter  inserted. 

4:25.     Withdrawn:  alkaline  mucus.     Congo  negative:   material  in  stomach. 

EpicriMs. — Test  when  5  hours  old  (unfed)  showed  marked  hvdrochloric  acid 
in  stomach  and  continued  secretion  for  forty  minutes.  Test  when  6  days  old 
showed  no  hydrochloric  acid  during  forty-five  minutes. 

It  is  difficult  to  explain  the  fact  that  in  this  case  and  in  some  otliers 
there  was  a  greater  secretion  before  the  child  had  been  fed  than  a  few 
da.ys  later.  We  should  have  expected  to  find  quite  the  contrary  condition, 
when  we  consider  that  at  the  time  of  the  first  test  there  was  an  absolute 
lack  of  stimulus  from  food,  which  is  regarded  as  a  powerful  gastric 
secretogogue.    We  do  not  refer  merely  to  the  fact  that  more  grastric  juice 
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was  I'ouiul  ill  till'  stoiiiiU-li  soon  after  l)iilli  tluin  later.  This  might  be 
accounted  foi-  by  the  supposition  that  it  was  the  product  of  many  hours 
of  seeietory  activity.  But  here  is  an  instance  in  which  the  stomach, 
in  the  case  of  an  unfed  infant,  continued  to  secrete  acid  juice  for  forty 
minutes,  whereas  in  the  same  infant,  after  it  had  been  nursed  for  some 
days,  acid  secretion  was  absent  or  lacking —  in  a  test  lasting  for  a  longer 
period.  Evidently  the  stimulus  to  gastric  secretion  is  at  times  more 
potent  at  birth  tlian  during  the  early  days  of  infancy. 

NATURE   OF  STIMULUS  OF   HYDROCHLORIC   ACID   PRODUCTION 

The  consideration  of  the  nature  of  the  stimulus  of  the  hydrochloric 
acid  secretion  proved  a  most  interesting  part  of  this  study.  It  seemed 
adapted  to  investigation,  although  we  realized  at  the  outset  that  it  would 
be  hampered  by  the  limitations  which  surround  all  physiologic  studies 
in  human  beings.  On  the  other  hand  previous  studies  of  this  nature  are 
open  to  the  criticism  that  they  have  been  carried  out  on  animals,  and 
that  their  deductions  have  been  presumed  to  apply  to  human  physiology. 
But  before  proceeding  further,  it  may  be  well  to  outline  the  present  view- 
point in  regard  to  the  normal  mechanism  of  the  secretion  of  gastric  juice. 
Let  us  follow  a  standard  text-book  of  physiology.^''  In  the  first  place,  it 
is  considered  a  proved  fact  as  the  result  of  Pawlow's  experiments,  that 
"mechanical  stimulation  of  the  gastric  mucous  membrane  has  no  effect 
on  the  secretion  of  the  tubules."  There  are  three  steps  in  the  mechanism 
of  secretion :  ( 1 )  The  psychical  secretion,  for  which  the  afferent  stimuli 
originate  in  the  mouth  and  nostrils,  and  the  efferent  path  through  the 
vagus  nerve;  (2)  the  secretion  from  secretogogues  contained  in  the  food; 
(3)  the  secretion  from  secretogogues  contained  in  the  products  of  diges- 
tion. The  manner  in  which  the  secretogogues  act  cannot  be  positively 
stated.  Eecently  Edkins'*  has  suggested,  as  the  result  of  experiments, 
that  a  gastric  secretin  is  formed  through  the  interaction  of  the  food  and 
of  the  mucous  membrane  of  the  pylorus ;  that  this  substance  is  absorbed 
by  the  blood,  and,  acting  as  a  hormone  or  messenger,  is  carried  to  the 
gastric  glands,  stimulating  them  to  secretion.  According  to  these  views, 
as  given  by  Howell,  we  must  distinguish  between  a  nervous  secretion  due 
to  the  action  of  the  secretory  fibers  in  the  vagus,  and  a  chemical  secretion 
due  to  the  chemical  stimulation  of  secretogogues  or  of  hormones.  Viewed 
from  this  physiologic  standpoint,  how  aie  we  to  interpret  the  fact  that 
(a)  hydrochloric  acid  and  gastric  ferments  are  found  in  the  stomach 
soon  after  birth,  and  (b)  that  the  new-born  infant,  although  unfed, 
continues  to  secrete  them? 

13.  Hnwoll.  \V.  H.:    Text-Book  of  Physiology,  1911,  p.  763. 

14.  Edkins:    Jour.  Physiol.,  1906,  xxxiv,  133. 
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It  is  at  once  evident  that  prevailing  physiologic  views  do  not  account 
for  (a)  the  secretion  of  hydrochloric  acid  immediately  after  birth.  For 
the  exciting  stimulus  can  be  neither  psychical,  "a  term  which  implies 
that  the  reflex  must  be  attended  by  conscious  sensations,"  nor,  as  we  are 
considering  unfed  infants,  can  it  be  chemical,  a  secretogogue  formed  or 
stimulated  by  the  food.^^  Although  this  is  evident,  and  it  is  clear  that 
some  other  mechanism  must  exist  to  account  for  the  secretion  at  this 
time  of  life,  we  are  not  prepared  to  offer  a  new  h}^othesis.  There  are 
some  factors,  however,  associated  with  this  problem  which  are  worthy 
of  further  consideration  and  discussion.  It  will  be  seen  from  the  table 
(Table  1 )  that  a  juice  containing  hydrochloric  acid  was  obtained  as  early 
as  one-half  hour  after  birth,  and  that  it  was  frequently  found  within  the 
first  two  hours  of  life.  This  secretion  may  be  regarded  as  either  prenatal 
or  postnatal  in  origin.  If  the  latter  view  be  accepted,  we  may  regard  it  as 
in  some  way  connected  with  the  changes  in  the  respiratory  and  in  the 
circulatory  systems,  which  come  about  at  the  time  of  birth.  On  the  other 
hand,  it  may  well  be  that  the  juice  was  secreted  before  birth  as  the  result 
of  an  unknown  mechanism  different  from  that  which  obtains  in  extra- 
uterine life.  This  conception  of  the  prenatal  secretion  of  gastric  juice, 
containing  hydrochloric  acid  and  ferments,  at  once  raises  the  question  of 
a  fetal  gastric  digestion,  an  interesting  but  at  present  a  purely  speculative 
field.^« 

Let  us  now  turn  to  the  other  phase  of  the  problem  (b),  the  continued 
secretion  of  gastric  juice  by  the  unfed  infant.  We  have  stated  that 
likewise  this  secretion  can  be  neither  of  reflex  origin,  that  is  to  say, 
psychic,  nor  of  chemical  origin,  namely,  due  to  a  secretogogue.  In  the 
course  of  the  many  tests  on  new-born  babies,  observations  were  noted 
regarding  the  effect  of  mechanical  irritation  of  the  stomach,  the  secretion 
of  saliva,  the  sucking  of  the  tube  by  the  infant,  and  other  factors,  in 
order  to  ascertain  whether  any  parallelism  could  be  discovered  between, 
these  possible  stimuli  and  the  degree  of  gastric  secretion.  It  should  be 
remembered  that  throughout  extended  tests  we  obtained  gastric  juice 
containing  a  high  degree  of  hydrochloric  acid.  The  instances  which  have 
been  cited  above,  in  which  the  juice  was  obtained  for  twenty  minutes, 


1.5.  In  this  connection  mechanical  stimulation  may  be  left  out  of  consider- 
ation, as  in  many  instances  the  catheter  was  rapidly  passed  and  the  gastric  con- 
tents obtained  immediately  on  its  introduction.  A  latent  period  of  less  than 
a  minute  between  a  mechanical  stimulus  and  profuse  secretion  is  inconceivable 
and  contrary  to  all  experience. 

16.  Although  analogies  cannot  serve  as  arguments,  we  may  recall  in  this  con- 
nection the  prenatal  secretion  of  the  liver  (bile),  of  the  sebaceous  glands  (vernix 
caseosa),  and  of  the  glands  of  the  vagina.  It  should  also  be  considered  whether 
the  infant  in  utero  does  not  perhaps  swallow  liquor  amnii  oftener  than  is  gener- 
ally believed,  and  whether  this  fluid  may  not  act  as  a  stimulus  to  gastric 
secretion. 
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forty  minutes,  or  even  for  an  hour  or  more  are  not  exceptions.  It  seemed 
as  if  we  would  have  ample  opportunity  to  study  this  question.  However, 
in  most  instances  the  phenomena  weie  interwoven  and  could  not  be 
isolated;  the  infant  which  sucked  the  catheter  had  also  a  flow  of  saliva, 
or,  for  example,  where  mechanical  irritation  was  attempted,  some  second- 
ary factor  could  not  be  rigidly  excluded.  Nevertheless,  some  cases  are 
worthy  of  note. 

It  has  been  suggested  that  the  saliva  may  act  as  a  stimulus  to  the 
secretion  of  gastric  juice.  From  this  point  of  view  it  is  significant  that, 
altiiough  at  times  both  salivary  and  gastric  secretion  were  profuse,  in 
tlie  only  case  (No.  34,  cited  above  in  detail)  in  which  no  hydrochloric 
acid  whatsoever  was  found,  there  was  an  average  quantity  of  saliva.  In 
another  instance  (Xo.  35)  hydrochloric  acid  was  obtained  on  the  intro- 
duction of  the  catheter,  but  could  not  be  found  later  in  the  test,  although 
salivation  was  marked  and  aspiration  was  continued  at  intervals  for  half 
an  hour.  We  select  these  two  cases  for  illustration  as  they  seem  con- 
clusive, unless  we  are  to  consider  them  as  exceptions  to  a  rule.  If  not, 
we  must  conclude  that  tlie  saliva  does  not  constitute  the  essential  gastric 
stimulus  in  the  new-born, 

"We  were  not  able  to  control  the  gastric  secretion  by  mechanical  stimu- 
lation, that  is,  to  increase  it  by  moving  the  catheter  about  in  the  stomach, 
or  to  decrease  its  flow  by  maintaining  the  catheter  at  rest.  But  it  should 
be  added  that  as  each  case  differed  in  the  amount  of  gastric  secretion,  it 
would  be  unwise  to  draw  deductions  from  individual  instances.  It  seemed 
as  if  tlie  secretion  of  mucus  rather  than  of  hydrochloric  acid  was  stimu- 
lated by  mechanical  irritation. 

IXFLUEXCE   OF   SUCKIXG  ON   GASTRIC    SECRETION 

From  the  beginning  our  attention  was  directed  to  the  influence  of 
sucking  on  gastric  secretion.  Some  years  ago  Pfaundler^'  studied  this 
question  clinically,  and  suggested  that  there  is  more  acid  secreted  when 
infants  nurse  actively  than  when  they  are  fed  passively.  The  lack  of 
normal  standard  for  gastric  juice  rendered  his  figures  inconclusive. 
Cohnheira  and  Soetbeer^-  investigated  this  subject  on  very  young  puppies, 
on  which  an  esophagostomy  and  a  gastrostomy  had  been  performed ; 
however,  the  animals  did  not  live  long.  The  authors  came  to  the  some- 
what hypothetical  conclusion  that  secretion  is  a  congenital  reflex.  We 
approached  the  question  clinically  by  having  the  infant  suck  on  a 
catheter  passed  as  far  as  the  esophagus ;  this  allowed  the  saliva  to  be 
continuously  aspirated  as  it  flowed  down  from  the  pliarynx.  but  did  not 
entail  mechanical  stimulation  of  the  stomach.  After  holding  the  catheter 
in  this  position  for  a  definite  length  of  time,  it  was  rapidly  passed  into 


17.  Pfaundler.  M.:     10  Verhandl.  d.  Gesellsch.  f.  Kinderh.,  1899,  p.  .38. 
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the  stomach  and  the  gastric  juice  obtained.  In  almost  every  test  of  this 
nature  we  found  hydrochloric  acid.  However,  we  were  not  able  to  estab- 
lish a  direct  relationship  between  the  length  of  time  of  sucking  and  the 
quantitv  of  gastric  juice.  We  could  not  demonstrate  that  the  amount  of 
hydrochloric  acid  was  regularly  greater  in  tests  of  one-half  hour  than 
in  those  of  one-quarter  liour,  nor  could  we  regularly  produce  still  lavgei- 
quantities  in  longer  tests.  This  may  have  been  due  to  congenital  differ- 
ences of  secretion  among  the  various  infants,  wliich,  as  we  have  shown, 
exist.  Therefore,  although  our  results  were  not  sharp  and  definite,  we 
believe  this  method  of  studying  this  question  on  infants  deserving  of 
further  trial. 

In  adults  the  hydrochloric  acid  of  the  gastric  juice,  in  addition  to  its 
direct  function  of  digestion,  is  regarded  as  playing  a  large  part  in  the 
regulation  of  the  patency  of  the  pyloric  sphincter,  and,  indirectly,  in  the 
secretion  of  pancreatic  juice.  Let  us  briefly  consider  its  relationship  to 
these  two  phenomena  at  this  early  period  of  life.  It  has  been  noted 
elsewhere  that  at  birth  a  catheter  may  readily  be  inserted  through  the 
pylorus  into  the  duodenum.  In  fact,  it  can  be  passed  on  the  new-born 
with  greater  facility  and  with  less  force  than  at  almost  any  other  period 
of  infancy.  Some  flfty  duodenal  tests,  made  soon  after  birth,  for  the 
purpose  of  taking  cultures,  or  of  obtaining  bile  or  pancreatic  ferments, 
convinced  us  of  this  fact.  "We  can  therefore  state  with  conviction  that  a 
marked  tightening  of  the  pyloric  sphincter  was  not  associated  with  the 
chlorhydria  of  the  new-born ;  that  there  was  no  parallelism  between  these 
secretory  and  motor  gastric  phenomena.  To  further  test  this  observation 
we  introduced,  in  several  cases,  1  or  2  c.c.  of  0.4  per  cent,  hydrochloric 
acid  and  then  passed  the  catheter.  We  do  not  wish  to  enter  into  this 
subject  in  detail,  as  we  shall  consider  it  at  another  time  in  connection 
with  pylorospasm ;  however,  we  may  summarize  these  experiments,  from 
the  present  point  of  view,  with  the  statement  that  even  following  the 
introduction  of  the  free  acid  we  were  able  to  traverse  the  pylorus.  This 
accords  with  the  view  of  most  physiologists  that  hydrochloric  acid  does 
not  incite  closure  of  the  pylorus  while  it  is  on  the  gastric  side  of  the 
sphincter.  This  does  not,  however,  exclude  the  possibility  that  there 
may  be  a  relationship  between  congenital  gastric  hypersecretion  and  the 
development  of  pylorospasm  or  of  duodenal  ulcer,  two  conditions  some- 
what peculiar  to  infancy. 

RELATIONSHIP  OF  GASTRIC  AND  PANCREATIC  JUICES 

Finally,  a  word  should  be  added  concerning  the  relationship  of  the 
gastric  and  the  pancreatic  juices.  In  the  adult  the  main  stimulus  for 
pancreatic  secretion  is  regarded  as  the  gastric  juice,  indirectly  through 
its  hormone  action.    In  the  unfed  new-born  infant  the  relationship  does 
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not  seem  to  be  so  intimate.  At  this  time  of  life  it  was  at  all  times 
difficult  to  obtain  pancreatic  juice;  in  many  instances  no  fluid  coiilil  be 
obtained;  in  others  but  a  fraction  of  a  cubic  centimeter.  There  was  a 
striking  disproportion  between  the  large  amount  of  gastric  juice  and  the 
small  quantity  of  secretion  in  the  duodenum.  This  lack  of  concordance 
may  be  explained  by  the  supposition  that  the  hydrochloric  acid  remains 
in  the  stomach  and  does  not  gain  access  to  the  duodenal  mucous  mem- 
brane. Whether  or  to  what  extent  this  is  true  we  have  no  means  of 
judging.  However,  in  many  cases  gastric  juice  entered  the  duodenum 
in  the  course  of  the  passage  of  the  duodenal  catheter;  in  others  natural 
or  artificial  gastric  juice  was  instilled  into  the  duodenum.  Nevertheless, 
we  failed  to  stimulate  pancreatic  secretion.  In  similar  tests  performed 
on  somewhat  older  infants  we  produced  at  will  by  this  means  an  increased 
flow  of  pancreatic  fluid.  It  is  evident,  therefore,  that  at  birth  the  pan- 
creatic secretory  mechanism  is  either  functionally  undeveloped,  or  needs 
a  factor  in  addition  to  hydrochloric  acid  to  set  it  in  action. 

CONCLUSIONS 

New-born  infants  regularly  secrete  a  considerable  amount  of  hydro- 
chloric acid  before  they  are  given  any  food.  Among  fifty-two  infants 
varying  in  age  from  one-half  hour  to  eighteen  hours,  only  one  did  not 
have  hydrochloric  acid  in  the  stomach ;  in  all  but  one  instance  free  acid 
was  obtained. 

The  hydrochloric  acid  varies  greatly  in  amount.  Exceptionally  it 
was  found  almost  lacking  on  repeated  tests  (congenital  hypochlorhydria 
or  hyposecretion),  or  very  profuse  (congenital  hyperchlorhydria  oi- 
hypersecretion ) . 

In  almost  all  cases  acid  was  obtained  throughout  prolonged  tests,  in 
spite  of  the  fact  that  food  was  not  given  to  stimulate  secretion.  In  one 
instance  17  c.c.  of  highly  acid  juice  was  aspirated  in  one  hour  and  fifty 
minutes.  Rennin,  pepsin  and  lipase  were  also  obtained  in  the  (unfed) 
new-born. 

Prevailing  physiologic  views  cannot  account  for  the  gastric  secretion 
immediately  after  birth.  It  is  not  the  result  of  mechanical  stimulation 
by  means  of  the  catheter,  as  the  juice  was  obtained  immediately  on  the 
introduction  of  the  tube,  without  an  intervening  latent  period.  It  may 
be  prenatal  in  origin.  Xor  is  it  clear  what  stimulates  the  continued 
secretion  which  was  obtained  for  hours.  Experiments  showed  that  the 
saliva  is  not  the  exciting  agent ;  the  effect  of  sucking  could  not  be  deter- 
mined. Comparative  tests  of  the  same  infants  at  birth  and  later,  durintr 
the  first  week  of  life,  showed  that  the  stimulus  to  gastric  secretion  may 
be  greater  in  the  new-born  infant  which  has  not  been  fed. 
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This  chlorhydiia  of  the  new-born  is  not  usually  associated  with 
increased  tonicity  of  the  pyloric  sphincter,  as  the  duodenal  catlieter  can 
readily  be  passed  through  the  pylorus.  Even  when  0.4  per  cent,  hydro- 
chloric acid  is  instilled  into  the  gastric  cavity  the  catheter  can  be  readily 
passed  into  the  duodenum.  However,  the  high  acidity  may  at  times  be 
related  to  the  pylorospasm  or  to  duodenal  ulcer  met  with  in  infancy. 

Although  gastric  secretion  is  so  marked  in  the  new-born,  duodenal 
and  pancreatic  secretion  is  very  scanty.  Nor  can  this  secretion  be  readily 
stimulated  by  allowing  hydrochloric  acid  to  enter  the  duodenum.  Evi- 
dently the  mechanism  of  pancreatic  secretion  is  not  as  easily  activated  in 
the  new-born  as  in  later  infancy. 
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REVIEW    OF    THE    LITERATUKE    ON    NOSE    AND    TTTT^OAT 
WITH    REFERENCE    TO    CHILDREN 

D.     BRADEN     KYLE,     M.D. 

PHILADELPHIA,     PA. 

The  lymphatic  area  of  the  nasopharynx  and  pharynx  is  an  immense 
portal  of  ingress  for  infection.  Any  disease,  systemic  or  local,  involving 
these  areas,  manifests  very  rapidly  systemic  phenomena.  In  children 
these  areas  are  particularly  susceptible  to  infection.  The  digestive  tract 
in  children,  on  account  of  its  incomplete  development,  requires  the  closest 
attention  as  to  diet,  as  any  slight  irregularity  will  produce  digestive 
disturbance,  and  such  digestive  disturbance  is  rapidly  manifested  in  the 
lymphatic  areas  of  the  pharynx  and  nasopharynx,  rendering  these  areas 
particularly  susceptible  to  local  infections;  and  in  many  instances  of  a 
sudden  febrile  condition  in  children,  the  real,  underlying  cause  will  be 
found  in  the  intestinal  disturbance,  and  treatment  directed  toward  the 
removal  of  this  cause  will  rapidly  relieve  the  pharyngeal  and  nasopharyn- 
geal symptoms. 

In  the  so-called  infectious  diseases  of  children  —  measles,  diphtheria, 
scarlet  fever,  etc.  —  these  lymphatic  areas  are  of  the  greatest  importance 
from  the  standpoint  of  diagnosis  and  treatment.  In  other  words,  the 
lymphatic  area  of  the  pharynx  —  the  tonsillar  ring  and  the  nasopharynx 
—  is  a  great  barometer  to  the  system.  Journalistic  literature  is  replete 
with  reports  illustrating  just  such  conditions,  and  the  general  practi- 
tioner and  the  specialist  should  pay  particular  attention  to  these  areas  in 
diseases  of  the  very  young. 

CAKE  OF  NOSE  AND  THROAT  IN   CHILDREN 

Harold  Hays^  states  that  the  most  common  portal  of  entry  of  infec- 
tion is  through  the  mouth;  the  nose  deserves  second  place,  (a)  Whether 
the  tonsils  exercise  some  individual  function  such  as  that  of  an  internal 
secretion  is  questioned.  During  the  first  two  years  the  tonsils  should  not 
be  removed  unless  they  cause  some  definite  symptoms,  such  as  impairment 
of  breathing,  attacks  of  tonsillitis,  or  tendency  towards  suppuration  of 
glands  of  the  neck.  If  it  is  necessary  to  remove  tonsils,  enucleation  is 
the  only  operation  permissible,  (b)  Children  with  high-arched  palate 
and  narrow  nasal  orifices  should  be  referred  to  the  orthodontist,      (c) 
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Adenoids,  if  present,  should  be  removed,  (d)  The  sinuses  of  the  nose 
are  more  open  to  infection  than  one  usually  supposes.  A  so-called  cold 
in  the  head,  discharging  pus,  excoriations  around  nostrils,  red  swollen 
mucous  membrane,  are  the  usual  symptoms.  For  this  class  of  cases  Hays 
recommends  the  use  of  a  spray  in  older  children  and  a  medicine  dropper 
for  younger  children,  using  liquid  petrolatum  (albolene)  having  a  few 
drops  of  1-10,000  epinephrin  solution,  or  if  using  boric  acid  or  an 
alkaline  solution,  it  should  be  followed  by  an  oily  solution. 

THE   TONSILS   IN    CHILDHOOD 

J.  Gordoii  Wilson-  draws  some  very  helpful  conclusions  bearing  on 
tonsillar  disease,  especially  relevant  to  the  pediatrician,  which  he  has 
made  from  anatomic  and  physiologic  observations.     He  says: 

The  ease  with  which  the  palatine  tonsil  is  observed  and  the  association 
which  it  has  in  the  minds  of  many  with  all  kinds  of  diseases,  lead  often  to  a 
s«lf -satisfying  yet  inaccurate  diagnosis.  Forgetful  of  its  intimate  relation  to 
pathologic  processes  in  the  nose  and  naso  pharynx,  and  of  its  frequent  associa- 
tion with  systemic  disturbances,  we  too  readily  diagnose  as  a  primary  patho- 
logic condition  what  is  in  reality  a  secondary  pathological  result.  In  a  tonsillar 
enlargement  we  often  erroneusly  see  an  active  pathologic  process  instead  of  a 
hyperfunctionating  organ. 

His  conclusions  are  as  follows : 

1.  Since  comparative  anatomy  shows  that  in  all  cases  a  communication  with 
the  pharynx  has  been  preserved,  it  would  appear  that  intimate  relationship  with 
the  pharynx  is  a  necessity  to  tonsillar  activity. 

2.  The  tonsillar  activity  is  to  be  regarded  as  most  active  during  develop- 
mental life.  There  is  no  evidence  that  in  man  it  should  be  regarded  as  a  reces- 
sive organ. 

3.  The  tonsil  cannot  be  regarded  as  merely  a  lymphatic  node.  Though  it 
presents  microscopicallj^  adenoid  tissue,  yet  its  developmental  history  and  its 
physiologic  activity  at  least  make  us  pause  before  drawing  such  a  conclusion. 
It  is  just  this  presumption  that  has  led  many  to  a  hasty  and  unnecessary  enucle- 
ation. The  statement  some  have  made  that  since  the  tonsil  is  only  a  lymphatic 
gland,  its  activity  can  readily  be  replaced  by  other  lymphatic  structures,  is  of 
very  doubtful  merit,  even  so  far  as  lymph-nodes  are  concerned,  and  erroneous 
so  far  as  the  tonsil  in  the  child  is  concerned. 

4.  We  have  every  reason  to  believe  that  the  tonsil  plays  an  important  r6le 
in  the  complex  changes  which  occur  at  the  upper  end  of  the  alimentary  tract. 
The  argument  that  no  one  has  seen  any  local  or  systemic  deficiency  following 
removal  of  tonsils  in  childhood  is  not  satisfactory,  since  we  have  not  sufficient 
observations  based  on  complete  enucleations. 

From  these  anatomic  and  physiologic  considerations,  the  author  dis- 
tinguished in  the  life-history  of  the  tonsil  two  distinct  periods: 

(a)  Before  puberty  —  period  of  functional  activity. 

(b)  After  puberty  —  when  it  persists  chiefly  as  an  aggregate  of 
lymph-nodules  which  tend  to  atrophy. 

The  influence  which  these  observations  have  on  the  author's  views  in 
regard  to  tonsillar  diseases,  and  their  treatment,  is : 
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In  the  child  it'  should  be  conservative,  so  far  as  possible,  and  the  younger  the 
child  the  more  conservative;  in  adults,  let  it  be  radical  whenever  necessary. 

He  then  goes  on  to  apply  these  deductions  to  some  varieties  of 
tonsillar  disease.  Throughout  the  paper  the  author  takes  the  part  of  the 
often  massacred  tonsil,  and  pleads  for  it  a  more  unprejudiced  study  than 
has  heretofore  been  given  it. 

RELATION  OF  ADENOIDS  AND  RECURRENT  VOMITING 

J.  P.  Sedgwick^  reviews  the  theories  advanced  concerning  the  etiology 
of  recurrent  or  periodic  vomiting  and  reports  a  series  of  twenty-two  cases, 
of  which  twenty  patients  had  adenoids  or  enlarged  tonsils.  Most  of  them 
had  fever  before  or  during  the  attack.  The  posterior  cervical  lymph- 
nodes  were  enlarged.  A  very  common  prodrome  of  the  attack  was  sore 
throat  or  nasal  discharge.  One  "had  bleeding  nose  at  the  time  of  the 
attacks.''  Geographical  tongue  and  asthma  were  noted.  He  also  shows 
by  the  detailed  report  of  eight  cases  that  these  attacks  were  either 
improved  or  entirely  relieved  since  the  removal  of  the  adenoids. 

RECURRING  ADENOIDS  IN  CHILDREN 

L,  Fischer*  points  out  that  a  recurrence  of  adenoid  vegetation  may  be 
due  to  lack  of  proper  aseptic  precautions  at  the  time  of  operation.  If, 
however,  these  were  taken  we  should  look  for  syphilis  as  the  underlying 
factor.  In  such  cases  the  Wassermann  reaction  will  be  found  of  great 
diagnostic  value. 

T.  Guthrie^  feels  that  true  recurrence  of  adenoid  tissue  seldom 
occurs,  if  the  removal  was  complete  and  the  surface  was  left  smooth  and 
free  from  any  palpable  fragments.  When  the  child  is  under  4  years  the 
chances  of  recurrence  are  much  greater ;  between  4  and  7  the  risk  is  less, 
and  after  7  years  almost  nil.  Recurrence  is  favored  by  an  attack,  within 
a  short  time  of  the  operation,  of  one  of  the  specific  fevers  (measles  or 
whooping-cough)  ;  by  congenital  syphilis,  or  by  the  presence  of  untreated 
anterior  nasal  obstruction,  especially  hypertrophied   inferior  turbinals. 

ACUTE  RHINITIS  IN  THE  NEW-BORN 

Rabasa®  points  out  that  coryza  is  not  only  a  troublesome,  but  also  a 
serious  affection  in  childhood,  because  the  nasal  obstruction  interferes 
considerably  with  feeding  and  also  causes  complications  in  the  ears 
(otitis)  or  larynx  (glottic  spasms).  The  origin  and  therapy  are  dis- 
cussed. Eabasa  prefers  the  suction  treatment  by  means  of  the  Escat 
apparatus  or  an  ointment  of  resorcin  and  aristol  to  other  methods. 
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A   FAMILY  WITH   MEMBUAXOUS   DISCHARGE   FROM   XOSE 

A.  M.  Gossage'  says  that  fibrinous  rhinitis  is  not  uncommon  in  chil- 
dren, and  is  associated  with  fibrinous  or  membranous  exudation.  It 
generally  persists  for  six  to  eight  weeks.  A  bacillus  very  closely  simu- 
lating the  Klebs-Loeffler  is  most  generally  found. 

Baumgarten  describes  a  case  of  a  baby  who  had  crust  formation  in 
the  nose  from  birth,  which,  when  removed,  would  reform  in  three  to 
four  days.  lodoglycerin  was  used  to  douche  the  nose,  after  which  crusts 
did  not  reform.  There  was  an  odor  from  the  nose  at  3  years,  and  ozena 
at  4  years  of  age.    Mother  had  ozena,  but  other  children  normal. 

Gossage  came  across  a  family  with  several  members  having  mem- 
branous discharge  throughout  life.  Xo  signs  of  ozena.  Complete  fibrin- 
ous casts  were  obtained  from  father  and  two  children,  reforming  every 
twelve  hours.  Pathologically,  they  showed  polymorphonuclear  cells  in 
fibrinous  network.  There  were  no  bacilli,  diplococci  or  diplobacilli 
present.    History  shows  four  generations  affected. 

PATHS   OF   RHEUMATIC   IXFECTIOX    AXD    THEIR    PROTECTIOX 
IX     CHILDREX' 

J.  E.  Mackenzie^  says  that  the  rheumatic  infection  may  be  localized 
in  the  throat,  bronchial  tubes  or  unhealthy  intestinal  tract;  the  micro- 
coccus makes  inroads  if  the  physical  resistance,  the  protective  properties 
of  the  local  tissue  or  the  defensive  agencies  of  the  blood  are  subnormal. 
In  a  child  of  a  rheumatic  family,  congestion  of  the  pharynx,  palate  and 
fauces  should  always  receive  immediate  attention ;  salicylic  acid  prep- 
arations, with  sodium  bicarbonate,  sodium  salicylate,  potassium  chlorate 
and  aperients  are  effective.  The  hygiene  of  the  mouth  should  also 
receive  careful  attention. 

PERMAXEXT    WHEEZIXG    IX    A    YOUXG    IXFAXT    DUE    TO    SIMPLE 
TRACHEOBRONCHIAL    ADEXOPATHT 

Halpire  and  Carpentier^  report  a  case  in  which,  since  the  age  of  H 
months  until  death  following  bronchopneumonia  complicating  measles, 
the  child  had  a  persistent  wheezing  due,  it  was  thought,  to  hypertrophy 
of  the  thymus.  The  mother  had  presented  a  similar  condition,  when 
young,  which  gradually  disappeared.  Neither  during  life  nor  at  autopsy 
could  any  tuberculous  lesions  be  found,  but  a  very  pronounced  intei- 
tracheobronchial  adenopathy  involving  the  tenth  pair  and  the  recurrent 
nerve.  Persistent  wheezing  is  exceptional  and  usually  ends  fatally  in 
infants. 
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CONDITION   OF   NOSE,   THROAT   AND   EAR  AS   FACTOR  IN 
EXCEPTIONAL     DEVELOPMENT 

0.  Glogau^"  bases  his  conclusions  on  a  study  of  exceptional  children 
in  Herbart  Hall.  He  found  nasal  obstruction  with  or  without  adenoids 
and  tonsils  present  in  both  the  advanced  and  the  backward  child.  On  the 
other  hand,  defects  in  the  sound-conducting  and  sound-perceiving 
apparatus  resulting  in  decreased  hearing-power  was  only  found  in  the 
backward  children ;  in  fact,  the  advanced  type  showed  over-acute  audition. 
This  latter  fact  Glogau  advances  as  a  possible  explanation  of  the  musical 
prodigy.  The  function  of  the  static  apparatus  of  the  labyrinth  was  found 
to  be  markedly  impaired  in  the  backward  child,  while  in  the  exceptionally 
bright  child  an  over-irritability  was  noted. 

A   BRIEF  REPORT   OF   AN   EPIDEMIC    OF    SORE   THROAT    WITH    INVOLVEMENT 
OF  THE  CERVICAL  LYMPH-NODES 

John  Euhrah^^  reports  that  in  600  odd  cases  of  epidemic  sore  throat 
there  were  twenty-eight  fatalities.  Complications  were  severe  and  numer- 
ous; 30  to  40  per  cent,  had  otitis  media,  nearly  as  large  a  number  had 
irregular  swellings  of  the  neck  over  the  epiglottis,  base  of  tongue,  etc., 
suppuration  being  unusual.  Edema  of  the  eyes  was  common,  as  was 
bronchitis  and  pneumonia  as  a  complication;  also  gastro-intestinal  dis- 
turbances; three  cases  of  erysipelas  and  involvement  of  tissues  around 
joints. 

A  diplococcus,  often  in  pure  culture,  was  isolated  from  a  number  of 
patients;  had  a  distinct  capsule,  being  Gram-positive.  Nearly  80  per 
cent,  of  the  children  were  using  milk  from  one  dairy,  which  had  tem- 
porarily discontinued  its  customary  pasteurizing  of  milk,  the  weather  at 
this  time  being  extremely  cold. 

CONGENITAL    EDEMATOUS    PROLAPSE    OF    THE    NASAL    MUCOUS    MEMBRANE 

IN  THE  NEW-BORN 

N.  Calamida^-  (Milan)  reports  the  following  two  cases:  Case  1.  In 
a  baby  of  20  days  a  polypus  projects  from  the  right  nostril.  It  is  of  the 
size  of  a  small  nut  and  of  pinkish  color.  Breathing  is  interfered  with. 
The  growth  is  removed  by  the  cold  wire  snare.  Microscopic  examination 
reveals  the  presence  of  juvenile  connective  tissue  impregnated  with 
serum;  there  is  also  present  a  small  cell  infiltration  limited  to  the  sub- 
epithelial layer. 

Case  2.  The  left  nostril  of  a  baby  of  24  days  is  obstructed  by  a 
polpypus  similar  to  the  one  described  above.    By  instillation  of  menthol, 
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cocain  and  epineplirin  the  growth  soon  shrunk  and  nasal  breathing  was 
restored.  The  author  considers  this  condition  to  be  a  congenital  edema- 
tous prolapse  of  the  nasal  mucous  membrane. 

REMOVAL    OF    ADENOIDS    AS    PREVENTIVE    MEASURE    AFTER    EXPOSURE    TO 

MEASLES 

J.  B.  Greene/^  appreciating  the  great  danger  of  a  suppurating  ear 
complicating  measles  in  the  presence  of  a  large  adenoid,  believes  that  in 
such  adenoid  cases  surgical  intervention  becomes  conservative  treatment 
after  exposure  to  measles.    He  quotes  a  case  in  support  of  his  contention. 

A  CASE  OF  FATAL  HEMORRHAGE  FROM  THE  THROAT 

J.  D.  Eolleston^*  reports  the  case  of  a  girl,  aged  6  years,  who  was 
admitted  to  the  hospital  October  22,  certified  to  be  suffering  from  diph- 
theria. She  had  had  measles  five  weeks  previously,  since  which  time  her 
voice  had  been  husky.  October  20  she  complained  of  sore  throat,  and 
October  22  she  had  a  croupy  cough  and  her  neck  glands  became  swollen. 

Condition  on  admission:  Deposit  on  both  tonsils  and  uvula,  slight 
nasal  discharge,  voice  husky,  stridor,  croupy  cough  and  dysphagia.  Tem- 
perature 100  F.    Sixteen  thousand  units  of  antitoxin  given. 

October  22.  Deposit  clearing  away,  leaving  marked  ulceration  of 
tonsils  and  uvula.  No  fetor.  No  Vincent's  organisms  in  throat  smear. 
Temperature  100.2  to  100  F. 

October  25.  Sudden  and  profuse  hemorrhage  from  throat,  cyanosis 
and  death  within  five  minutes.  No  diphtheria  bacilli,  but  only  cocci 
were  found  in  three  successive  cultures  from  throat  and  one  from  nose. 

Necropsy,  October  26.  Abscess  cavities  in  both  tonsils ;  ulceration  of 
uvula,  soft  palate,  epiglottis,  frenum  epiglottidis,  valleculae  and  ary- 
epiglottidean  folds.  Deep  ulceration  of  laryngeal  portion  of  pharynx 
exposing  muscular  tissue.  Three  small  superficial  ulcers  above  right 
vocal  cord.  The  exact  site  of  the  bleeding  vessel  was  not  determined, 
but  there  was  no  evidence  of  erosion  of  external  carotid,  internal  carotid 
or  internal  jugular,  nor  any  glandular  abscess. 

Walter  B.  Maurice^^  reports  a  similar  case,  the  patient  being  a  boy, 
aged  6  years,  sent  to  the  hospital  with  supposed  mastoid  abscess.  On 
examination  he  was  found  to  have  no  mastoid  trouble,  but  a  much 
enlarged  tonsil  on  the  left  side  and  free  hemorrhage  from  the  left  ear. 
He  had  a  fairly  high  temperature.  The  blood  coming  from  the  ear  was 
bright  and  not  mixed  with  pus.  The  following  day  marked  respiratoiT 
obstruction  was  present  and  the  tonsil  was  opened  by  the  introduction  of 
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a  pair  of  sinus  forceps.  No  pus  was  evacuated,  but  the  condition 
improved.  For  the  next  day  or  two  the  child  seemed  much  better,  but 
more  hemorihage  occurred  from  the  ear  and  temperature  remained  high. 
On  the  third  day,  while  playing  he  suddenly  gushed  up  a  quantity  of 
blood  from  the  throat  and  dropped  back,  instantly  dead.  No  post  mortem 
was  permitted,  but  from  the  great  rapidity  of  death,  the  source  of  the 
hemorrhage  was  believed  to  be  the  carotid.  The  strangest  feature  was 
the  hemorrhage  from  the  meatus  beforehand.  The  condition  was  obvi- 
ously a  septic  one  from  the  start,  but  there  was  no  history  or  evidence 
of  scarlet  fever. 

pertussis:  the  histological  lesiox  in  the  respiratory  tract 

F.  B.  Mallory  and  A.  A.  Hornor^"  conclude,  from  a  microscopic  study 
of  the  trachea  and  lungs  from  three  patients  wlio  died  of  whooping-cough, 
that  this  disease  is  due  to  a  minute  bacillus  which  occurs  in  large  numbers 
between  the  cilia  of  the  epithelial  cells  lining  the  trachea  and  bronchi 
and  possibly  also  the  nose.  The  location  of  the  organism  is  apparently 
characteristic  for  the  disease.  Its  action  seems  to  be  largely  mechanical. 
It  interferes  by  its  presence  with  the  normal  movements  of  the  cilia  and 
possibly  leads  to  their  destruction. 

The  mechanical  interference  with  the  action  of  the  cilia,  and  possibly 
their  destruction,  prevent  the  normal  removal  of  secretion.  The  bacilli 
and  the  secretion  produce  a  continuous  irritation  which  results  in  cough- 
ing, and  usually  also  in  the  characteristic  spasm  known  as  whooping. 

Believing  that  the  bacillus  found  in  the  lesions  was  in  all  probability 
identical  with  the  organism  discovered  and  described  by  Bordet  and 
Gengou,  they  subsequently^'  carried  out  experiments  on  animals  which 
proved  that  the  organism  corresponded  in  every  way  with  the  Bordet- 
Gengou  bacillus. 

The  failure  up  to  the  present  time  to  observe  the  bacillus  of  whooping- 
cough  in  its  peculiar  and  characteristic  location  in  the  respiratory  tract 
is  probably  due  to  its  small  size  and  to  its  staining  but  faintly  by  ordinary 
methods. 

The  reason  the  Bordet-Gengou  bacillus  has  not  been  unqualifiedly 
accepted  as  the  cause  of  whooping-cough  is  largely  due  to  its  presence 
having  been  demonstrated  only  in  connection  with  the  disease,  not  in 
connection  with  any  evident  lesion.  It  might  have  been  a  secondary 
invader  like  the  streptococcus  in  scarlet  fever. 

Mallory  and  Hornor  have  demonstrated  the  primary  essential  lesion 
of  the  disease  and  the  characteristic  relation  of  the  causal  agent  to  it. 
In  addition,  they  have  been  able,  with  sputum  and  with  pure  cultures  of 
a  micro-organism  corresponding  in  every  way  with  the  Bordet-Gengou 
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bacillus,  to  produce  the  same  characteristic  lesion  in  young  animals  and 
in  four  instances  (one  puppy  and  three  young  rabbits)  to  obtain  the 
organism  again  in  pure  culture.  Moreover,  they  have  produced  the  same 
lesion  in  the  nares,  trachea  and  bronchi  of  a  young  rabbit  after  infecting 
it  through  the  nares  with  a  subculture  of  the  bacillus  obtained  originally 
from  Bordet,  and  were  able  to  grow  the  micro-organism  again  in  pure 
culture.  They  have,  therefore,  supplied  the  steps  which  have  heretofore 
been  lacking,  accord! iig  to  Koch's  laws,  for  the  complete  demonstration 
that  the  Bordet-Gengou  bacillus  is  the  cause  of  whooping-cough.  This 
result  should  encourage  further  investigation  in  search  for  a  vaccine  or 
antitoxin  which  may  be  of  use  in  the  treatment  of  the  disease.  The 
diminution  in  numbers  and  final  disappearance  of  micro-organisms  under 
ordinary  conditions  in  the  course  of  comparatively  few  weeks  strongly 
suggests  that  conditions  for  growth  become  unfavorable,  probably  owing 
to  the  development  of  some  antibody. 

VACCIXE  THERAPY    OF   WHOOPING-COUGH 

C.  Nicolle  and  A.  Conor^^  recently  presented  before  the  Academic  des 
Sciences,  Paris,  the  results  of  their  attempts  at  vaccination  of  whooping- 
cough  by  inoculation  of  living  cultures  of  Bordet's  bacteria,  which  they 
used  during  the  epidemic  which  raged  in  Tunis  last  spring.  These 
cultures  on  agar-potato-blood,  made  into  an  emulsion  in  physiologic  salt 
solution,  were  kept  at  46  C.  (114.6  F.)  for  thirty  minutes,  which  does 
not  affect  their  vitality,  then  repeatedly  washed  and  centrifuged  so  as 
finally  to  obtain  a  perfectly  homogeneous  emulsion  of  bacteria,  isolated 
and  deprived  of  all  foreign  substances.  For  use  m  vaccination,  each  drop 
of  the  emulsion  (representing  about  400  million  bacteria)  is  diluted  with 
2  c.c.  of  physiologic  salt  solution.  Because  of  the  difficulty  of  intravenous 
inoculation  of  very  young  children,  Xicolle  and  Conor  inject  it  under  the 
skin  of  the  thigh,  from  1  to  5  drops  of  emulsion  each  time.  They  have 
observed  no  general  or  local  reaction.  Of  122  children  treated  thus,  18 
have  not  been  seen  after  the  first  inoculation.  Of  the  remaining  104, 
there  have  been  37  cures  (complete  cessation  of  cough),  or  35.37  per 
cent.;  40,  or  38.46  per  cent.,  improved  (notable  diminution  of  cough) 
and  27,  or  25.96  per  cent.,  remained  stationary.  In  the  cases  of  cure, 
improvement  became  manifest  very  rapidly,  generally  on  the  first  or  the 
second  inoculation.  The  nightly  coughing  spells  diminished  in  intensity 
and  number.  Out  of  the  37  cures,  29,  or  78.38  per  cent.,  occurred  after 
from  two  to  five  inoculations ;  that  is,  in  from  three  to  twelve  days.  In 
view  of  the  often  discouraging  duration  of  whooping-cough,  the  results 
obtained  by  Nicolle  and  Conor  are  distinctly  encouraging. 

1517  Walnut  Street. 
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Foot,   Influence  of   Operations  on  the   Bones   of  the,   on   the   Later   Growth   and 
Functioning  of  the   Foot. — 0.  Hahn. 

Beitr.  z.  klin.  Chir.,  July,   1913. 
Orthopedic  Surgery,  Progress  of. — J.  K.  Y^oung. 

Delaware  State  Med.  Jour.,  July,  1913. 
Scoliosis,    Congenital,    Connected    with    Deformed   Vertebra. — L.    D.    Chambardel. 

Arch.  gto.  de  chir.,  July,   1913. 
Shoulder  Obstetric  Pseudoluxation  in  the  New  Born. — E.  Bonnaire  and  G.  Ecalle. 

Arch.  mens.  d'Obst.   et  de  gyngc,  August,   1913. 
Spine,    Forcible    Correction     (Abbot's    Method    of    Roto-Lateral    Curvature    of. 
Scoliosis.) — W.  G.  Stern. 

Ohio  State  Med.  Jour.,  August,   1913. 
Torticollis,  Hereditary  Congenital. — D.  M.  Greig. 

Brit.  Jour.  Child.  Dis.,  August,  1913. 

MISCELLANEOUS 

Ateliosis,  Two  Cases  of. — F.  P.  Weber. 

Brit.  Jour.  Dis.  Child.,  August,  1913. 
Child,  Sick,  Value  of  Discipline  in  Care  of. — T.  W.  Clarke. 

New  York  State  Jour.  Med.,  August,  1913. 
Diagnosis  in  Respect  of  Certain  Symptoms  and  Signs  in  Children. — S.  N^ave. 

Med.  Press  and  Circ,  Aug.  6,  1913. 
Education,  Foundation  of. — H.  J.  Mulford. 

New  York  Med.  Jour.,  Sept.  ^,   1913. 
Infant  Mortality. — N.  M.  Moore. 

Georgia  Med.  Assn.  Jour..  August,  1913. 
Pediatrics  in  Southern  States,  Outlook  for. — C.  A.  Rhodes. 

Georgia  Med.  Assn.  Jour.,  August.  1913. 
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HEAT    AND    SUMMEK    DlAliRHEA  * 
JOHN     ZAHORSKY,     M.D. 

ST.     LOUIS,     MO. 

The  theory  that  the  extreme  elevation  of  the  temperature  during 
July,  August  and  September  is  the  direct  cause  of  summer  diarrhea  was 
very  popular  with  the  early  American  physicians.  Booker^  has  given  us 
an  interesting  history  of  the  subject.  Diarrhea  in  infancy  as  a  summer 
disease  was  not  recognized  in  Europe  until  recent  times,  but  was  accu- 
rately described  by  Benjamin  Rush  of  Philadelphia  in  1777.  To  this 
physician  is  also  credited  the  theory  that  heat  is  the  principal  factor  in 
the  causation  of  the  disease,  but  a  careful  reading  of  his  article  shows 
that  he  was  inclined  to  view  the  disease  as  a  modification  of  malaria. 
It  was  really  Dr.  E.  Hornell  of  Philadelphia  in  1823  who  first  clearly 
expressed  the  direct  connection  between  heat  and  cholera  infantiun.  He 
wrote : 

Whatever  consideration  attaches  to  irregularities  in  diet,  inattention  to 
cleanliness,  difficulty  of  dentition,  etc.,  I  am  disposed  to  consider  the  violent 
heats  of  the  sumnjer  in  conjunction  with  sudden  aerial  vicissitudes,  or  with 
exposure  to  a  moist  and  vitiated  atmosphere,  as  the  most  usual  exciting  cause 
of  the  complaint. 

Another  writer,  J.  P.  Harrison  of  Louisville,  Ky.,  in  1828,  also 
considered  atmospheric  heat  to  be  the  general  predisposing  or  remote 
cause  of  the  disease  and  improper  diet  the  most  important  exciting  cause. 

Dr.  J.  E.  Cooke  and  others,  at  this  period,  denied  the  direct  influence 
of  atmospheric  heat.  Cooke  declared  that  "there  is  evidently  something 
more  than  heat  necessary  to  the  production  of  the  disease." 

Dr.  Nathaniel  Potter,  1833,  also  emphasized  the  importance  of  the 
high  temperature  and  rejected  marsh  effluvia  from  the  list  of  causative 
agencies.  Eberle,^  1834,  in  discussing  the  various  varieties  and  causes 
of  diarrhea  makes  this  statement :  "There  can  be  no  doubt  that  high 
atmospheric  temperature,  by  its  direct  influence  on  the  system,  is  capable 
of  giving  rise  to  diarrheal  affections."  Eberle^s  teaching  was  dominant 
for  fully  fifty  years  in  America,  but  additional  factors  were  proposed  by 

*  Read  before  the  St.  Louis  Medical  Society,  May  31,  1913. 

1.  Booker:  Arch.  Pediat.,  1901,  xviii,  481. 

2.  Eberle:  Diseases  of  Children,  1833,  p.  215. 
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many  writers.  Meigs  became  the  chief  supporter  of  the  theory  of 
dentition  and  his  authority  had  great  weight  with  the  general  practi- 
tioner, and  this  teaching  has  not  entirely  died  out  even  at  present. 
Another  prominent  man  who  gave  heat  a  prominent  place  in  the  etiolog}' 
of  summer  complaint  was  Condie,  who  insisted,  however,  that  the 
application  of  cold  to  the  surface  of  the  body  or  a  sudden  transition  from 
a  close  and  heated  to  a  chilly  and  humid  atmosphere  will  in  many  cases 
give  rise  to  a  diarrhea. 

WEEKLY  MORTALITY  ANP  MEAN  TEMPERATURE 
FROM  CHOLERA-INFANTUM  IM  PHILADELPHIA 
FOR]  874-75-76-77- rs. 
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Fig.  1. — Drawn  from  Miller's  statistics.  No  parallelism  between  the  lower 
(mortality)  curve  and  the  upper   (heat)   curve. 

The  subject  of  heat  and  diarrhea  received  considerable  discussion 
after  the  publication  of  an  article  by  T.  Clarke  Miller,^  who  asserted : 

The  condition  under  which  cholera  infantum  appears,  and  the  only  condition 
essential  to  its  development,  is  a  continued  high  temperature  day  and  night, 
and  mean  thermometer  above  75  degrees  with  small  daily  range.  This  high 
and  slightly  varying  temperature  continuing  from  six  to  ten  days  will  invari- 
ably, in  our  climate,  bring  cholera  infantum,  and  the  longer  this  condition  of 
things  continues  the  more  numerous  and  intractable  the  cases  become. 

He  collected  the  statistics  of  the  mortality  from  diarrheal  diseases 
from  Philadelphia,  Xew  York,  Boston,  Baltimore,  Cincinnati  and 
Chicago,  and  gives  the  weekly  mean  temperature  and  the  number  of 
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deaths  during  the  summer  months.  While  there  are  numerous  exceptions, 
the  figures  substantiate  his  theory  to  a  remarkable  degree  (Figs.  1  and  2). 
This  position  was  vigorously  combated  by  Woodbury/  who  ventures 
"to  differ  in  toto  with  him  and  other  writers  who  adhere  to  the  view  that 
the  degree  of  heat  yer  se  is  sufficient  to  cause  the  disease."  To  quote 
further : 

We  oppose  it  the  more  firmly  because  this  teaching,  which  has  now  become 
fashionable,  leads  to  erroneous  therapeutic  deductions;  we  are  permitted  to  infer 
that  a  case  resembles  one  of  heat-stroke  or  thermic  fever  and,  therefore,  is  to  be 
treated  by  the  extraction  of  bodily  heat.  Think  of  treating  an  adult  with  cholera 
morbus  in  this  way.  It  is  also  leading  us  in  the  wrong  direction  for  prophylaxis, 
for  it  teaches  that  if  the  baby  can  be  kept  cool  it  is  safe. 

fromdido-rhed.  inBostoix  under  5  yrs.for  mjbJSJl 

^5  26  Z7  Z&  29  30  31  32  33  34-  35  36  37  36  39  -tO  4-1  4-^ 


Fig.  2. — Drawn  from  Miller's  statistics.  Marked  parallelism  in  the  decline, 
but  not  the  ascent  of  the  curve. 

He  disparages  the  prophylactic  measure  issued  by  the  New  York 
Board  of  Health,  "Wash  your  well  children  in  cold  water  twice  a  day 
and  oftener  in  the  hot  season."  Furthermore,  he  insists  that  we  should 
search  deeper  for  the  cause  of  summer  diarrhea. 

His  principal  objection  to  the  heat  theory  may  be  summarized  as 
follows:  That  children  resist  heat  better  than  adults;  that  infants  are 
often  kept  at  a  temperature  of  75  degrees  in  the  homes  during  the  winter 


4.  Woodbury:  Med.  and  Surg.  Reporter,  1879,  xli.  177. 
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for  weeks;  that  the  geographical  distribution  is  different  from  what 
would  be  expected  if  heat  was  the  chief  cause,  and  that  pathological 
considerations  show  that  disease  corresponds  closely  to  cholera  morbus 
in  the  adult. 

In  a  reply  to  this  article,  Miller^  emphasized  his  previous  position, 
and  points  out  some  weaknesses  in  Dr.  Woodbury's  argument. 

Atkinson,"  in  discussing  the  various  causative  agencies,  filth,  heat  and 
improper  food,  is  forced  to  the  conclusion  that  there  must  be  other 
etiological  factors.     Bigelow  and  others  about  this  time  were  insisting 
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Fig.  3.— After  Seibert.     Dotted  line, 
New  York. 


mean  temperature;   solid  line,  mortality. 


that  cholera  infantum  must  be  clinically  separated  from  enterocolitis  and 
simple  diarrhea.  The  older  writers  seem  to  have  used  these  terms  inter- 
changeably, and  much  of  the  discussion  has  arisen  from  different  writers 
studying  the  effects  of  heat  on  particular  clinical  forms.  Here,  however, 
we  are  concerned  with  all  the  diarrheal  diseases  of  infants. 


5.  Miller:  Med.  and  Surg.  Reporter,  1879,  xli,  282. 

6.  Atkinson:  Med.  and  Surg.  Reporter,  1880,  xliii,  50. 
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An  important  study  of  the  subject  was  made  by  Seibert'  of  New 
York.  He  gathered  all  the  cases  of  acute  gastro-intestinal  catarrh  in 
children  under  5  years  of  age  treated  at  the  German  Dispensary  during 
a  period  of  ten  years,  also  the  mortality  of  diarrheal  diseases  in  New 
York  for  the  same  period  and  arranged  the  cases  according  to  the 
different  months.  Curves  of  the  number  of  cases  and  the  average 
monthly  temperature  gave  two  figures  which  are  well  known  (Figs  3 
and  4). 
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Ficr.  4. After  Seibert.     Dotted  line,  mean  temperature;   solid  line,  mortality. 

New  York. 

Seibert  pointed  out  that  the  disease  is  present  throughout  the  year, 
not  frequently  in  January  and  February,  but  it  does  appear  even  in  cold 
weather.  The  morbidity  and  temperature  lines  run  in  the  same  direction, 
but  are  not  parallel.  The  greatest  difference  exists  in  morbidity  between 
June  and  July,  while  the  difference  of  temperature  is  not  nearly  so  great 
as  between  May  and  June.  He  draws  the  remarkable  conclusion  from 
this  study  that  the  proportion  of  deaths  is  exactly  the  same  in  winter  as 


7.  Seibert:  Med.  Rec,  New  York,  1888.  xxxiii,  24. 
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in  summer,  during  the  hottest  as  well  as  during  the  coldest  weather. 

He  finds  numerous  discrepancies  between  the  degree  of  heat  and  the 

morbidity  and  mortality.     "One  July  may  be  hot  and  have  many  cases 

and  the  next  may  be  exactly  as  warm  and  only  have  half  the  cases." 

The  variability  of  the  disease  in  different  months  and  years  does  not 

correspond  to  the  degree  of  heat.     Several  forcible  examples  are  given, 

one  of  which  may  be  quoted : 

But  the  most  striking  example  is  July,  1884,  during  which  time  the  temper- 
ature never  reached  90  degrees,  passed  85  degrees  but  on  three  days,  and 
altogether  reached  80  degrees  but  on  eight  days,  showing  a  remarkably  cool 
summer  month,  and  yet  we  have  266  cases  of  summer-complaint;  while  the  fol- 
lowing August  had  sixteen  days  where  the  temperature  reached  80  degrees,  four 

ME  AM  TEMPERATURE  AIVDMORTALlTr 

fMWASHINGTONf  FOR  1910. 

JAN.  FEB.  MAR.  APR.  KAY  J  UN.  JUL.  AUG  SEP.  OCV.    NOV.  DEC. 


Fig.  5. — Solid  line,  mean  temperature;   broken  line,  mortality. 

days  with  85  degrees,  and  one  with  90  degrees,  and  yet  the  number  of  cases  is 
but  156,  one-third  less  than  in  the  preceding  cooler  July.  I  might  keep  on  for 
hours  and  give  you  any  quantity  of  evidence  that  very  high  temperatures  do 
not  favor  the  production  of  cholera  infantum  more  than  medium  warm  weather. 

His  conclusions  are  worthy  of  repetition : 

1.  Hot  weather  (either  dry  or  moist)  is  not  necessary  for  the  epidemic  appear- 
ance of  summer  complaint. 

2.  Warm  weather  (either  dry  or  moist)  showing  minimum  daily  temper- 
atures of  not  less  than  60  F.  brings  on  the  epidemic  appearance  of  cholera 
infantum  invariably  in  every  year,  irrespective  of  the  height  of  the  maximal 
daily  temperature,  as  in  the  latter  part  of  June  in  every  year. 

3.  Summer  complaint  loses  its  epidemic  character  as  soon  as  the  minimal 
daily  temperature  remains  below  60  F.,  as  in  the  latter  part  of  October  of  nearly 
every  year. 
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4.  Therefore,  tliis  disease  cannot  be  brought  about  by  the  direct  working  of 
high  temperatures  on  the  infantile  body,  but  must  liave  other  causes. 

The  other  causes,  of  course,  are  bacterial  decomposition  of  milk  and 
infections,  the  theory  which  had  gained  ground  about  this  time.  Dr. 
Miller*  replied  to  this  article  without,  however,  offering  any  additional 
evidence. 

American  physicians  generally  adopted  the  conclusions  of  Seibert, 
and  an  earnest  search  for  the  other  causes  has  resulted  in  the  large  and 
important  work  on  the  bacteriology  of  the  summer  diarrheas  familiar  to 
all.    The  work  of  Holt  on  the  pathological  anatomy  and  Booker  on  the 

BALTIMORE  1910 
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Fig.  6. — Deaths  in  Baltimore,  1910.    Heat  and  mortality  curves  not  parallel. 

bacteriology  of  ileocolitis,  strongly  corroborated  the  earlier  theories  that 
virulent  bacteria  are  the  chief  sources  of  the  graver  acute  intestinal 
diseases.    The  position  at  that  time  was  clearly  stated  by  Holt :® 

The  chief  exciting  cause  is  something  to  the  development  of  which  two  things 
have  a  fixed  and  constant  relation,  viz.,  a  certain  degree  of  atmospheric  heat 
and  the  practice  of  artificial  feeding.  Both  of  these  conditions  are  necessary. 
We  believe  the  chief  causative  factor  to  be  bacteria,  and  that  these  act  in  most 
cases  by  inducing  changes  in  the  food. 

While  we  have  learned  in  recent  years  that  the  ordinary  saprophytic 
decomposition  of  milk  is  usually  harmless,  American  physicians  even 


8.  Miller:  Med.  Rec,  New  York,  1888,  xxxiv.  59. 

9.  Holt:    Keating's  Cyclopedia  Dis.  Child.,  1890,  iii,  70. 
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to-day  still  cling  to  the  position  that  certain  kinds  of  bacteria  and  their 
products  induce  the  most  important  pathologic  changes  in  summer 
diarrhea.  While  the  agency  of  heat  is  generally  admitted  in  directly 
lowering  the  digestive  and  metabolic  activity  of  the  infantile  organism, 
it  is  denied  that  the  excessive  heat  alone  without  the  bacterial  or  toxic 
factors  would  appreciably  raise  the  ordinary  morbidity  of  digestive  and 
nutritive  disorders  in  infants.  We  thought  the  question  of  heat  had  been 
answered,  and  while  the  bacteriology  and  toxicology  were  still  unsettled 
we  waited  patiently  for  the  difficult  problem  to  be  solved.  The  discovery 
of  the  different  types  of  the  dysentery  bacillus  and  their  wide  distribu- 
tion certainly  promised  to  clarify  the  mooted  question.  We  had  already 
recognized  from  Booker's  studies  that  a  great  variety  of  bacteria  may  be 
etiologically  related  to  the  disease.    The  study  of  the  colon  and  dysentery 

ChlCAGO    1910. 

JAN.  FEE   MAR   APR   MAY.  JUM  JUL.  AUG.  SEP  OCT  NfOV  DEC. 


Fig.  7. — Deaths  in  Chicago,  1910.     Note  the  absence  of  the  sharp  peak  in  the 
lower  (mortality)  curve. 

group,  the  streptococcus  group  and  the  group  classified  under  the  lique- 
fying bacteria,  their  pathogenic  and  toxicogenic  powers,  and  the  sus- 
ceptibility and  immunity  of  the  infant  offered  an  enormous  field,  and, 
as  mentioned,  we  believed  that  we  were  approaching  the  solution  of  the 
intricate  problem. 

It  seems,  however,  that  the  original  controversy  is  open  again,  and 
what  we  had  dismissed  twenty  years  ago  is  brought  forth  in  splendid 
attire  and  paraded  as  the  long-sought  causative  agent.  We  are  asked 
a^in  to  destroy  the  bogey  of  summer  diarrhea  by  keeping  the  babies  cool, 
and  we  expect  our  milk  stations  to  close  up  and  in  their  place  conferences 
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will  teach  the  mothers  to  give  the  baby  several  cool  baths  daily  during  the 
hot  weather  to  abstract  the  retained  atmospheric  heat. 

This  view  began  with  the  teachings  of  Finkelstein,  who  all  but  dis- 
carded enteric  infections  from  the  nosology  of  infantile  diseases.  It  was 
Rietschel/"  however,  who  in  a  splendid  monograph  vigorously  defends 
the  old  view  that  summer  diarrhea  depends  almost  entirely  on  the  exces- 
sive heat  of  summer.  In  another  article"  he  reiterates  his  former  con- 
clusions with  increased  vigor  and  offers  additional  evidence.  His 
principal  conclusions  briefly  stated  are: 

1.  The  summer  mortality  of  infants  is  brought  about  by  all  the  detrimental 
agencies  which  produce  the  general  infant  mortality,  to  which  is  added  another 
injurious  factor  —  the  heat. 

cniCAGO  Gvr^  CINCINNATI  Tvrs.  BALTIMORE  8yra 

JUN.JUL /\UG  SEP.       JUN.JDL.AU6.  SEP       J  UN.  JUL.  AUastP. 


Fig.   8. — Drawn  from  Miller's   statistics.     This   figure  again   shows   that    the 
heat  and  mortality  curves  do  not  correspond  and  vary  in  diflferent  cities. 


2.  The  summer  heat  affects  the  infants  through  the  high  temperature  of  the 
living  rooms,  and  the  homes  of  the  proletariat  may  be  very  hot  even  in  a  cool 
summer.    The  real  danger  of  the  heat  to  the  infant  lies  in  the  rooms  of  the  houses. 

3.  The  action  of  the  heat  is  a  direct  injury  to  the  infant  in  producing  hyper- 
thermia, in  the  abstraction  of  water,  overfeeding  from  the  thirst,  effect  on  the 
gastro-intestinal  secretions  and  bacterial  activity  in  the  alimentary  canal. 

In  the  discussion  of  this  subject  by  the  Gesellschaft  fi'ir  Kinderheil- 
Tcunde,  1911,  several  members  protested  against  the  dicta  of  Rietschel, 


10.  Rietschel:    Ergebn.   d.   inn.   med.   u.  kinderh.,    1910.  vi.     Complete   bibliog- 
raphy given,  page  369. 

11.  Rietschel:  Monatschr.  f.  Kinderh.,  1910,  p.  39. 
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but  there  can  be  no  doubt  that  this  old  theorj^  is  favorably  received  in 
Germany. 

What  shall  be  our  attitude  on  this  question  ? 

In  order  to  assist  in  elucidating  this  subject  the  following  study  is 
herewith  presented : 

1.  The  mortality  in  different  parts  of  the  United  States. 

In  order  to  ascertain  what  effect  different  climatic  conditions  have 
on  the  mortality  of  the  disease  the  death-rate  of  diarrheal  disease  in 
infants  under  2  years  of  age  as  given  in  the  United  States  mortality 
statistics  for  the  years  1907  to  1910,  inclusive,  were  studied.  For  the 
purpose  of  comparison,  several  southern,  several  central  and  several 
northern  cities  were  selected  as  given  in  Table  1. 


TABLE   1. 


-Mortality  from   Diarrheal  Diseases  in   Different  Sections  of 
THE  United  States 


Death  Rate 

, 

Death 

-      i-i-. 

per  100,000 

"5  in 

\ 

Cities 

in   1910 

Southern 

Population 

1907 

1908 

1909 

1910 

Mobile 

43,642 

43 

59 

42 

48 

93.0 

Jacksonville  ..  . 

38.049 

48 

52 

37 

27 

46.0 

Atlanta  

107,265 

151 

115 

122 

154 

98.0 

New  Orleans   .  . 

318,652 

463 

466 

345 

448 

131.0 

Wilmington    ..  . 

21,620 

45 

49 

49 

53 

205.0 

Charleston   .... 

56,402 

119 

141 

111 

142 

241.0 

San  Antonio  . .  . 

64,275 

172 

216 

200 

291 

298.0 

Central 

St.  Louis    

661.666 

482 

443 

476 

596 

86.0 

Philadelphia  ..  . 

.     1,466.408 

1,886 

1,835 

1,791 

2.336 

150.0 

Louisville   

229,599 

110 

73 

65 

64 

28.5 

Cincinnati    .  .  .  . 

347,123 

459 

301 

282 

328 

90.0 

Indianapolis  ..  . 

227,698 

190 

158 

130 

177 

75.0 

Northern 

Boston 

609,175 

546 

724 

684 

678 

100.0 

Detroit   

367,494 

395 

374 

369 

581 

123.0 

Minneapolis   ..  . 

285,676 

138 

255 

128 

240 

79.0 

Milwaukee    .... 

.        322,513 

347 

410 

467 

441 

117.0 

Buflfalo   

386,724 

598 

586 

533 

563 

132.0 

It  will  be  .seen  from  Table  1  that  there  is  no  striking  difference  in  the 
death-rate  of  diarrheal  diseases  in  different  parts  of  the  United  States. 
Latitude  has  little  influence.  The  common  practice  of  sending  infants 
to  the  Xorthem  resorts  or  to  the  sea  shore  finds  little  comfort  from  these 
figures.  Louisville,  Ky.,  seems  to  be  the  ideal  summer  resort  for  babies. 
This  singular  low  death-rate  in  Louisville  is  inexplicable.  In  reply  to  a 
personal  letter,  Dr.  Tuley  attributed  this  low  death-rate  to  good  milk  and 
effective  educational  work  among  the  poorer  classes. 

A  more  striking  difference  is  found  in  comparing  the  Eastern  and 
Western  cities. 


Eastern  Cities  Death-Rate,   1910. 

Portland   73.0 

Baltimore 114.0 

Atlanta 98.0 


Western  Cities  Death-Rate,  1910. 

Seattle 31.8 

San  Francisco 40.0 

Los  Angeles 24.4 
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NEW  ORLEANS  1910. 

JAN.  FEB.    MAli.   APR  MAY   J  UN.   JUL.  AUG  SEP  OCT     NOV.  DEd. 


Fig.  9. — This  shows  the  peculiar  mortality  curve  (dotted  line)  shown  by 
Southern  cities.  The  peaks  of  the  heat  and  mortality  curves  do  not  correspond, 
and  the  secondary  rise  in  the  mortality  curve  is  characteristic. 

MEAN  temperature:  AWDMORTaUTY 

IM  LOS  AIVGELE5  FOR  1910. 

Ca<.es  JAN.FEBi  MAR.  APt^  HAY  JUN  JULY  AUG.  SEP  OCT.  NOV  D£c.      Temp 


Fig. 
cities. 


10. — The  mortality  curve  (dotted  line)  shows  the  peculiarity  of  Southern 
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The  equable  temperature  along  the  Pacific  Coast  certainly  has  a 
restraining  influence  in  intestinal  diseases. 

It  is  interesting  to  arrange  the  large  cities  of  the  United  States  in 
the  order  of  their  ascending  death-rates  (1910). 

Los  Angeles 24.0  New  York 123.0 

Louisville   28.0  Detroit 123.0 

San  Francisco   40.0  New  Orleans 131.0 

St.  Paul 70.0  Richmond  133.0 

St.  Louis 86.0  Philadelphia 150.0 

Cincinnati 90.0  Chicago 159.0 

Boston 100.0  Cleveland    169.0 

Baltimore 114.0  Pittsburgh    177.0 

Milwaukee 117.0 

It  is  obvious  that  there  are  other  factors  besides  fluctuation  of  tem- 
perature that  produce  such  wide  variation  in  the  deaths  of  infants.  A 
comparison  of  the  death-rate  in  1910  in  several  states  of  the  registration 
area  shows  no  great  difference  north  or  south ;  the  western  states,  how- 
ever, show  much  lower  figures. 

California  39.0  New  Jersey^ 117.0 

Colorado  65.0  New  York  .* 106.0 

Connecticut 103.0  North  Carolina   137.0 

Indiana  78.0  Ohio 84.0 

Maine 87.0  Pennsylvania   144.0 

Maryland 103.0  Rhode  Island 153.0 

Massachusetts   121.0  Utah    49.0 

Michigan 83.0  Vermont   57.0 

Minnesota 64.0  Washington    37.0 

Montana   59.0  Wisconsin  72.0 

New  Hampshire 93.0 

Basing  the  death-rate  of  infants  on  the  whole  number  of  inhabitants 
does  not  give  very  good  figures  for  comparison,  but  it  is  the  best  we  can 
do  at  present. 

The  mortality  is  especially  high  in  manufacturing  cities.  The 
following  are  examples : 

Fall  River.  Mass 373.0  East  Chicago 422.0 

New  Bedford.  Mass 324.0  Gary,  Ind 404.0 

The  mortality  in  rural  districts  is  generally  less  than  in  the  large 
cities.  Thus  we  find  that  in  1910  the  death-rate  from  diarrheal  disease 
in  the  registration  area  was  100  8  :  the  cities  gave  the  mortality  as  117.8 ; 
the  states,  98.7:  while  the  rural  part  of  the  states  was  77.3.  In  1911  in 
the  state  of  Missouri,  the  death-rate  in  St.  Louis  was  85  per  100,000; 
five  adjoining  counties  taken  at  random  in  the  central  part  of  the  state 
had  a  death-rate  of  51  per  100,000  inhabitants.  On  the  other  hand,  three 
counties  in  the  southeastern  part  of  the  state  had  a  death-rate  of  130. 

The  death-rate  in  Missouri  was  63.62  in  1911.  This  compares  favor- 
ably with  most  states.     The  death-rate  in  Michigan  in  1910  was  8-3,  and 
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in  Minnesota  64  during  the  same  year.    Tlie  rural  part  of  Missouri  is  a 
good  place  to  keep  infants  during  the  summer. 

The  relationship  of  the  mean  monthly  temperature  and  the  number 
of  deaths  in  a  number  of  cities  of  tlie  United  States  is  shown  by  the 


►DEATH  RATE  PER  100,000  BY  MONTHS 


Fig.  11. — The  curve  of  the  deaths  in  Missouri,  1911.     Note  the  secondary  ele- 
vation in  October.    The  last  drop  corresponds  to  the  appearance  of  frost. 

DEATHS    IN  1910  FROM  DIARRHEA    MONTttLY 
IN  MICHIGAN,  MARYLAND  &WHOLE  REGISTRATION  AREA 

JAN.  FELB    MAft.  AP<t   HAV.  JUNE  JUT..  AO<»  6EP  XKT.  NOV.   DBXZ. 


Fig.  12. — The  curve  of  deaths  over  the  whole  registration  area  shows  a  plateau 
and  not  a  peak.  Note  the  difference  in  tlie  time  in  the  highest  mortality  in  a 
Northern  and  Southern  state. 
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curves  (Figs.  5,  6  and  7).  The  curves  are  drawn  from  the  temperature 
and  death-rate  in  1910.  The  curve  of  Chicago  shows  a  peak  flattened  at 
the  top.  Three  cities  are  compared  in  Figure  8,  taken  from  Miller's 
figures. 

In  all  northern  and  eastern  cities  there  is  a  striking  similarity. 
Southern  cities  show  a  different  curve.  The  apex  of  the  heat  curve  and 
mortality  curve  do  not  correspond,  and  a  secondary  elevation  is  peculiar 
(Figs.  9  and  10).  The  peak  of  the  curve  is  not  so  sharp  as  that  of  the 
northern  cities.  A  similar  curve  is  exemplified  by  Missouri,  1911  (Fig. 
11).  A  high  death-rate  continued  until  the  last  of  October,  although 
the  temperature  had  fallen  very  much.    A  similar  condition  occurred  in 

l)cb.th3  m  1910  from  9id>.Trl\ea.monttvlY  i«^  2^ 
Northariv,  Centra^l  a.nd  Soutriern  city. 

JAN.  FEB.  MAR.  APR-  MAY  JUNE  JUL.  AUG.  SEP  OCT   KOV.  DEC. 


Fig.  13. — This  sliows 
different  cities. 


1912.  Two  states  are  compared  with  the  registration  area  in  Figure  12 ; 
three  cities  are  drawn  in  Figure  13.  The  deaths  in  San  Francisco  show 
a  singular  curve.  The  mean  temperature  in  October  rose  slightly  above 
60  F.,  yet  there  is  a  sharp  peak  (Fig.  14). 

The  intimate  relationship  of  a  high  temperature  and  the  morbidity 
and  mortality  is  clearly  shown  by  the  classical  curves  of  Seibert  (Figs. 
3  and  4). 

However,  his  statement  that  the  death-rate  of  diarrheal  diseases  is 
practically  the  same  in  winter  and  summer,  while  apparently  substan- 
tiated by  the  configuration  of  the  curves,  is  really  disproved  when  his 
figures   are  properly   analyzed.     Assuming   that  the   number  of  cases 
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treated  at  the  German  Dispensary  approximately  represents  the  mor- 
bidity of  the  disease,  we  find  that  the  number  of  deaths  is  relatively 
much  larger  in  the  summer.  The  total  number  of  cases  seen  during  the 
four  winter  months  was  620 ;  the  total  deaths  during  the  same  period  in 
New  York  were  1,476 — that  is,  the  ratio  of  the  morbidity  at  the  German 
Dispensary  to  the  total  mortality  was  1  to  2.4.  In  July  the  ratio  was 
2,443  to  12,468,  or  1  to  5.  The  death-rate,  therefore,  is  at  least  twice  as 
high  during  the  summer  months  as  in  the  winter  months,  a  conclusion 
which  corresponds  to  the  common  impression  of  practitioners.  This 
difference  is  sliown  in  the  curves  in  Figure  15  in  which  Seibert's  mortality 
figures  are  divided  by  two. 

MEAN  TE^IPERATURE  AND  MORTALITY 

INSANFRANSISCO    IN    1910. 

JAK  FEB.  MAR  APR.  MAY  JONE.  JUL.  AUG   SE?  OCT.  tiOV.  PEC. 

8o 
76 

&6 
64- 
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Fig.  14. — San  Francisco  has  a  singular  curve  of  mortality;  its  peak  (dotted 
line)   corresponds  with  the  peak  of  the  mean  temperature   (solid  line). 

The  relation  of  heat  and  mortality  is  also  shown  clearly  by  the  fi.gures 
published  by  Miller.  Figures  1  and  2  are  based  on  these,  and  plainly 
show  why  he  was  so  firmly  attached  to  the  principle  that  heat  is  the 
essential  factor.  The  peculiar  phenomenon  of  a  rise  in  mortality  during 
the  hot  months  is  not  peculiar  to  the  United  States.  The  rule  also  holds 
good  in  Europe,  as  has  been  repeatedly  shown.  For  illustration,  a  chart 
of  Budin  of  Paris  is  appended  (Fig.  16). 

All  these  studies  relate  to  the  average  monthly  temperature  and 
mortality.  In  order  to  study  the  relationship  more  closely  the  daily 
number  of  deaths  and  the  temperature  have  been  compared.  Copies  of 
the  curve  of  Finkelstein  (Fig.  1?)  and  Willan  (Fig.  18)  are  instructive 
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in  that  they  demonstrate  that  more  deaths  occur  on  the  hot  days :  The 
curve  published  by  the  New  York  Milk  Committee  (Infant  Mortality  and 
Milk  Stations,  1912),  a  part  of  which  is  herewith  given  (Fig.  19),  does 
not  agree  so  fully. 

I  have  made  similar  curves  of  the  daily  mean  temperature  and  deaths 
in  St.  Louis  for  two  summers  (Figs.  20,  21,  22,  23,  24  and  25). 

The  striking  exception  in  August,  1911,  is  worth  special  mention. 
September,  1912,  had  some  peculiarities  not  accounted  for  by  the  heat. 
Figure  26  shows  deaths  in  St.  Louis  and  in  the  state  compared. 

It  is  obvious  that  while  many  hot  days  show  a  high  death-rate  there 
are  other  equally  as  warm  days  in  which  no  corresponding  increase  in 
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Fig.  15. — The  lower  curve  represents  the  relative  morbidity;  the  upper,  the 
mortality.  Drawn  from  Seibert's  numbers.  It  will  be  seen  that  the  mortality 
curve  is  much  higher  during  the  summer;  that  is,  the  death-rate  is  higher. 


the  deaths  is  found.  Warm  periods  and  many  deaths  agree  closely  in  the 
beginning  of  the  summer,  but  this  is  not  true  later  in  the  season. 

For  the  purpose  of  learning  how  long  the  infants  who  died  during  the 
days  of  high  mortality  had  been  sick,  the  mortuary  records  of  St.  Louis 
were  studied.  The  death  certificates  give  the  length  of  the  illness  and 
from  these  a  conclusion  can  be  drawn  whether  short  illnesses,  such  as 
convulsions,  heat  stroke,  etc.,  make  up  the  greater  part  of  the  death-rate. 

Table  2  gives  the  age  of  the  baby  in  months  (first  number)  and  the 
length  of  the  illness  in  days  (special  number).  The  length  of  each  line 
roughly  gives  a  curve  of  the  deaths.  The  mean  temperature  is  affixed. 
The  illnesses  directly  due  to  heat  stroke  are  very  few.    Two  cases  probably 
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occurred  on  July  5.    Rapid  deaths  from  heat-stroke  even  in  St.  Louis  are 
too  few  to  modify  the  mortality  curve  appreciably. 

In  Figure  27  three  months  are  studied  to  determine  the  onset  of 
illness.  It  is  perfectly  clear  that  both  morbidity  and  mortality  in  June 
and  July  are  distinctly  influenced  by  the  height  of  the  temperature.  In 
August  and  September  this  relationship  is  not  nearly  so  clear.  Cool 
periods  may  be  attended  by  a  rise  in  mortality  (Fig.  21). 

TABLE   2. — Deaths   in   St.   Louis   in  July,   lOU. 
Day        Mean  Temp.  Age  and  Duration  of  Illness 

1  86  6-6,*   18-2,  4-7,  9-3,  9-8,   1-10 

2  88  16-37,    9-1,    1-4,    11-1,    16-3,   8-1,    9-5,    1/^-2 

3  89  4-3,  3-8,  2-10,  1-4,  8-2,  1-7,   14-3 

4  91  4-14,  4-18,  2-3,  21-8,   1/6-5 

o  89  2-3,  2-1,  2-8,  6-1,  9-14,  8-7,  2-39,  4-12,  21-14 

6  85  2-4,  4-3,  6-12,  6-2,  15-2,  9-10 

7  85  27-5,  14-3 

8  83  5-2,   14-2,   10-1,  5-10,  7-3,  4-2,  9-5,  4-4 

9  83  13-19,6-1.14-2,4-4,12-4,4-3,7-30,9-60,20-6 

10  84  4-20,  23-4,  3-21 

11  86  5-5,  12-4 

12  81  17-4,  6-60,  10-1 

13  79  12-43,  %-10,  2-35 

14  80  5-5,   20-5,   15-6,   4-2,   %-20,   2-10,   2-60,    1-1 

15  82  6-14,   6-2,    7-6,   2-14,    12-2,    11-9,    12-18 

16  75  9-13,   20-3 

17  73         4-7,  3-4 

18  72  4-13 

19  73  G-10,  12-24,  8-5,  8-30,  4-34 

20  76  1-9,  3-1,  8-12 

21  81  9-4,  11-3,  2-4 

22  79  7-7,   4-27,   10-15 

23  78  16-22 

24  69  7-6,  8-18 

25  68  9-2,  11-10,  6-25,  5-30 

26  69  10-14,10-26,6-11.19-5,7-1 

27  76  18-4,  4-60,   4-20;   17-2 

28  74  28-10,   9-5,   3-60,    1-2 

29  75  13-9,  5-9,  10-30,  10-14,  9-30 

30  76  24-4,  8-9 

31  78  10-3,  5-2,  3-18,  3-20,  6-2,  2-10 

*  First  number,  age  in  months ;   second  number,  length  of  illness   in  days. 

Clinical  experience  shows  that  the  cool  weather  in  September  and 
October  may  be  accompanied  by  an  increase  in  diarrhea  (Fig.  25). 

America  is  known  as  the  country  of  extreme  variations  in  tempera- 
ture, and  to  this  physical  character  has  been  ascribed  the  great  prevalence 
and  high  mortality  of  diarrheal  diseases.  As  various  parts  of  the  United 
States  exhibit  this  variation  in  temperature  in  a  different  degree,  an 
inquiry  into  the  death-rate  and  heat  variation  may  be  instructive.  Figure 
28  is  based  on  the  difference  in  temperature  of  the  winter  months 
(December,  January  and  February)  and  the  summer  months  (June, 
July  and  August)  in  1910  in  several  cities  of  the  United  States. 
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Observation  in  St.  Louis  has  convinced  me  that  it  takes  two  or  three 
davs  of  very  warm  weather  to  heat  the  interior  of  our  brick  liouses  to  the 
extreme  temperature.  When  this  heating  is  accomplished  the  daily  tem- 
perature variation  is  much  less  in  the  houses,  and  sleep,  even  for  adults,  is 
difficult  at  night.  These  are  trying  times  for  infants  suffering  from 
vomiting  and  diarrhea.    Liefman  and  Lindman  have  attempted  to  prove 


i«      to 

XI 

4 

!> 

Irlf 

*<? 

n 

3^ 

?" 

38 

MA 

M^ 

y 

r 

1 

— 

— 

_J 

l_ 

if 

s 

ff 

— 

— 

r— 

' 

^- 

(— « 

— 

— 

h-\ 

— 

— 

I 

J 

1 

1     1 

1_ 

ff 

T 

q 

— 

— 

1 

~" 

! 

.  i 

1 

1 

i 

1 

i 

-i 

r- 

L_ 

T 

f- 

1  1 

—  —  — 

— 

u- 

\, 

i 

'— 

1 

l!   i    1  1 

1       1 

1 

Fig.  16. — Summer  diarrhea  in  Paris.     After  Budin. 


that  the  mortality  is  higher  after  the  second  day  of  hot  weather,  but  a 
special  effect  on  the  second  and  third  day  cannot  be  discovered  in  the 
curves  here  presented. 

From  this  study,  I  must  conclude  that  the  direct  effect  of  excessive 
heat  is  inimical  to  infants  sick  with  gastro-enteric  diseases,  and  the 
mortality  is  higher  in  the  summer.     This  is  really  the  common  clinical 
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impression,  that  diarrhea  is  more  protracted  and  more  fatal  in  the 
summer  than  in  winter. 

An  entirely  different  question  is  offered  by  the  prevalence  of  diarrheal 
diseases  in  the  summer.  Does  the  excessive  heat  produce  diarrhea  by  its 
direct  effect  on  the  organism  ?  Miller  believed  that  it  does,  and  Rietschel 
and  others  have  attempted  to  prove  it.  My  own  study  is  unequivocally 
against  it. 

In  the  first  place,  numerous  observations  on  premature  infants  kept 
in  incubators  which  have  been  kept  too  warm  (Budin,^^  Zahorsky^*)  have 
failed  to  note  diarrheal  tendencies.     The  symptoms  are  flushing  of  the 
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Fig.  17. — The  curve  of  Finkelstein,  showing  daily  deatha  and  mean  temperature 
in  Berlin,  1908. 

skin,  perspiration,  anuria,  rapid  shallow  respiration  and  an  elevation  of 
temperature. 

We  are  familiar  with  the  direct  effects  of  heat  on  infants  in  St.  Louis. 
On  numerous  occasions  the  temperature  in  the  houses  in  the  last  fifteen 
years  has  reached  92  to  95  F.  The  babies  lie  quiet  and  the  symptoms  are 
the  same  as  those  noted  in  premature  infants.  A  few  times  conditions 
have  been  such  as  to  produce  marked  thermic  fever  —  even  heat  stroke  — 
among  infants  under  my  observation.    A  memorable  instance  occurred  in 


12.  Budin:  Le  Nourrisson.  1900,  p.  18. 

13.  Zahorsky:  St.  Louis  Courier  Med.,  1905,  xxxii. 
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1897  in  the  Bethesda  Foundling  Home.  This  incidence  was  referred  to 
briefly  in  a  general  discussion  on  thermic  fever  in  infants  (Zahorsky^*). 
The  records  were  accidently  destroyed  soon  afterward  and  the  cases  were 
never  properly  placed  in  the  literature.  To  quote  from  the  article 
mentioned  (page  144)  : 

This  summer  I  had  the  sad  opportunity  to  witness  four  fatal  cases  among  the 
infants  at  the  Bethesda  Foundling  Home.  Altogether  about  forty  cases  of 
marked  thermic  fever  were  noted  in  this  institution  this  summer;  and  I  am  con- 
vinced that  in  former  years  such  cases  also  occurred,  but  were  not  diagnosticated 
as  such.  On  the  night  of  June  11,  1897,  an  infant  had  an  eclamptic  seizure.  A  few 
minutes  afterward  another  infant  was  attacked  in  the  same  way.  The  rectal 
temperature  was  110.6  F.  in  the  one,  and  111.4  F.  in  the  other.     They  were  imme- 
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Fig.    18. — After  Willim.     Mortality   from  gastro-enteric   diseases   in  Breslau, 
1904. 


diately  placed  in  a  cold  bath  by  the  nurses.  ^Yhen  I  arrived  one  was  dead  and 
the  other  died  in  a  few  minutes,  although  cold  baths  and  stimulants  were  freely 
used.  I  found  at  the  same  time  six  other  infants  who  had  fever  ranging  from 
102  to  107  F. ;  all  these,  however,  were  saved.  On  careful  inquiry  and  exami- 
nation no  evidence  of  acute  gastrointestinal  infection  could  be  elicited,  although 
vomiting  had  been  a  symptom  in  a  few  cases. 

The  post-mortem  and  blood  examination  showed  clearly  that  thermic  fever 
only  could  explain  the  disease.  On  the  evening  of  July  8,  again  several  cases 
occurred  and  one  more  death  with  hyperpyrexia.  About  one-half  of  the  infants 
in  the  nursery  during  this  period  of  heat  showed  febrile  movement  ranging  from 
101  to  108  F.,  which  could  not  be  attributed  to  any  form  of  infection.     On  the 


14.  Zahorsky:  Pediatrics,  1898,  v,  144. 
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morning  of  July  11  the  atmospheric  temperature  fell  15  degrees,  and  with  it  all 
the  fever  whicli  had  persisted  for  four  days  in  spite  of  care,  disappeared  as  if 
by  magic.  About  fifteen  cases  more,  only  two  hyperpyrexia!,  occurred  during  the 
rest  of  the  summer. 

From  page  150  another  quotation : 

The  first  series  of  heat  strokes  that  were  noticed  last  summer  occurred  during 
the  sudden  rise  of  terrestrial  temperature  June  8  to  12,  when  in  four  days  the 
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Fig.   19. — Mortality  and  mean  temperature  in  New  York  City,   1912. 
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Fig.  20. — Daily  mean  temperature  and  deaths  from  diarrheal  diseases  in  St. 
Louis,  July,  1911. 

daily  maximum  increased  twenty -five  degrees.  It  was  during  this  period  that 
two  fatal  cases  occurred  at  the  Bethesda  Foundling  Home.  On  June  17  the 
atmospheric  temperature  reached  96  degrees  and  several  cases  occurred  again 
with  one  death.  One  case  in  private  practice  was  studied  at  this  time.  But  in 
this  instance  the  additional  heat  of  a  baker's  large  oven  in  the  basement  added 
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to  the  temperature.  The  next  series,  and  most  general,  occurred  July  8  to  11, 
when  in  four  days  the  atmospheric  heat  rose  from  89  to  97  F.  July  10  was 
memorable,  as  thirty  babies  at  this  home  had  temperatures  ranging  from  100  to 
107  F.,  in  spite  of  the  free  administration  of  water  and  the  best  of  care.  The 
nurses  and  physicians  were  constantly  busy  giving  the  overheated  little  ones 
a  bath.    July  11  the  temperature  fell  20  degrees  and  a  remarkable  result  occurred. 

AUGUST   1911. 
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Fig.  21. — Daily  mean  temperature  and  deaths  in  St.  Louis,  August,  1911. 
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Fig.  22. — Daily  mean  temperature  and  deaths  in  St.  Louis,  September,  1911. 

The  thirty  infants  who  had  been  having  febrile  movement  for  three  days,  some 
distinctly  hyperpyrexial,  became  free  from  fever  inside  of  twenty-four  hours. 
This  was  so  striking,  and  accompanied  the  fall  in  general  heat  so  closely,  that 
it  forms  a  powerful  argument  to  sustain  the  thermic  rather  than  the  ferment- 
ative causation  of  the  pyrexia.  The  general  average  for  this  period  was  88 
degrees. 
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The  next  cases  occurred  during  the  latter  part  of  July  and  the  first  week  in 
August.  The  average  mean  temperature  for  this  period  was  88  degrees  again, 
with  a  maximum  of  97  degrees.  Two  cases  with  a  temperature  of  107  degrees 
developed.  The  high  temperatures  of  August  and  September  were  not  accompanied 
by  thermic  fever,  altliough  it  occasioned,  no  doubt,  more  pyrexia  among  the  many 
cases  of  gastrointestinal  infection  which  were  treated  at  that  time. 

A  few  years  later  a  similar  epidemic  occurred  in  the  same  institution, 
but  was  much  less  violent.  Many  times  since  the  rectal  temperature  of 
infants  on  hot  evenings  has  been  1  to  3  degrees  above  normal,  and  yet  in 
all  these  observations  no  diarrheal  tendencies  have  been  observed. 
Thermic  fever  and  diarrhea  are  distinct  diseases  and  have  little  rela- 
tionship. 
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Fig.  23. — Daily  mean  temperature  and  deaths  in  St.  Louis,  July,  1912. 

Experimental  evidence  against  the  heat  h}^othesis  is  found  in  the 
work  of  Genersich,^^  who  ascertained  that  a  room  temperature  of  28  to 
30  C.  produced  an  elevation  of  the  rectal  temperature  in  infants,  but  no 
gastro-enteric  disturbance  was  observed.  A  more  exhaustive  study  by 
K^einschmidt^''  had  a  similar  negative  result  and  his  studies  in  metab- 
olism revealed  nothing  abnormal.  He  is  positive  in  denying  the  inimical 
effect  of  heat  on  the  digestive  apparatus  of  infants. 

Helmholz^^  studied  the  effect  of  the  temperature  of  dwellings  in 
Chicago,  and  the  occurrence  of  diarrhea  and  published  the  following 


15.  Genersich:   Monatschr.  f.  Kinderh.,  1910,  183. 

16.  Kleinschmidt:  Monatschr.  f.  Kinderh..  1910,  p.  455. 

17.  Helmholz:  Tr.  Am.  Assn.  for  Study  and  Prevention  Infant  Mortality,  1912. 
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80-84 

85-89 

90-1 

9 

5 

-2 

28 

10 

6 

instructive  table.     The  outbreaks  of  diarrhea  occurred  in  days  with  the 
maximum  temperature  indicated. 

Temperature  F.  , 70-74  75-79 

Cases   7  9 

Percentage    22  28 

He  concluded  that  the  heat  per  se  was  not  a  great  factor  in  causing 
diarrhea  or  fever. 

Knox^®  studied  the  effect  of  heat  in  the  dwellings  in  Baltimore  with- 
out observing  any  ill  effect  on  the  well  being  of  infants. 

Alter  all,  the  subject  needs  a  greater  study  of  clinical  cases.  Acute 
cases  of  diarrhea  should  be  studied  more  carefully  as  to  the  mode  of 
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Fig.  24. — Daily  mean  temperature  and  deaths  in  St.  Louis,  August,  1912. 

onset  and  the  attendant  atmospheric  conditions.  In  the  following  are 
tabulated  all  the  cases  seen  by  me  in  private  practice  during  the  summers 
of  1911-12.  The  date  of  onset  is  compared  with  the  atmospheric 
temperature.  .^ 

CASES    SEEX   IN    PRIVATE  PRACTICE 


Mean  temperature  . 

61-65 

66-70 

71-75 

76-80 

81-85 

86-90 

Cases 

5 

12 

12 

38 

29 

13 

The  ratio    

1.0 

1.4 

1.4 

7.6 

5.8 

2.6 

If  we  find  the  ratio  of  the  number  of  days  with  the  above  temperatures 
to  the  number  of  days  in  the  whole  period  which  is  as  follows : 
1  1.3  2.7  4.3  3  1 

the  conclusion  is  inevitable  that  more  cases  of  diarrhea  occur  during  the 
warm  days,  but  the  greatest  number  occur  when  the  mean  temperature  is 


18.  Knox:  Tr.  Am.  Assn.  for  Studv  and  Prevention  Infant  Mortality.  1912. 
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between  75  and  80  F.    The  number  of  cases,  however,  is  too  small  to  draw 
any  positive  conclusions. 

My  experience  with  cases  of  thermic  fever  reveal  the  fact  that  it  is 
the  older  infants  —  6  months  to  15  months  —  who  suffer  the  most 
severely  from  the  heat.  Thus  in  the  epidemic  mentioned,  younger  infants 
did  not  react  at  all  or  much  less.  This  was  attributed  at  the  time  to  the 
fact  that  the  older  infants  received  undiluted  cow's  milk,  a  food  having 
a  high  nutritive  ratio,  while  the  younger  infants  received  diluted  milk. 
That  is,  in  hot  weather  a  food  very  rich  in  protein  predisposes  to  hyper- 
thermia. This  is  only  the  rational  deduction  from  physiologic  principles, 
since  the  body  has  no  storehouse  for  protein.  However,  at  the  time  when 
our  older  infants  were  reacting  with  the  remarkable  cases  of  hyperthermia, 
no  diarrheal  tendencies  were  observed  among  the  younger  infants. 
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Fig.  25. — Daily  mean  temperature  and  deaths  iu  St.  Louis,  September,  1912. 


A  study  of  the  mortality  from  the  Bethesda  Foundling  Home  is 
appended.  The  mortality  for  the  whole  time  is  shown  in  Figure  29.  The 
mortality  after  pasteurized  milk  and  effective  refrigeration  methods  were 
adopted  was  much  less.  We  have  had  some  diarrhea  since  adopting  these 
measures,  but  none  of  the  severe  epidemics  which  almost  wiped  out  all 
our  babies  in  previous  years.  We  have  had  some  very  hot  weather  in  the 
last  five  years,  and  cases  of  hyperthermia  have  occurred,  but  all  severe 
forms  of  diarrhea  were  absent. 

A  single  example  of  diarrhea  apparently  produced  by  excessive  heat 
alone  is  exhibited  by  Riotschel,  but  the  clinical  and  experimental  evidence 
is  overwhelmingly  against  him. 
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The  form  of  the  disease  which  is  mostly  to  be  feared  is  the  dysenteric 
type,  commonly  grouped  under  the  name  of  ileocolitis,  or  infective  diar- 
rhea. Here  the  protracted  febrile  cause,  in  spite  of  favorable  changes  in 
temperature,  the  character  of  the  stools,  the  high  mortality  and  post- 
mortem findings  plainly  demonstrate  its  infectious  origin.  What  per 
cent,  of  the  whole  number  of  cases  are  caused  by  this  infectious  form  is 
not  known,  but  judging  from  my  own  experience  the  majority  of  deaths 
in  infants  over  6  months  of  age  are  traceable  to  these  infections.  The 
typical  cholera  infantum  is  rare. 

Debihs  Missouri  &  St.Louis 

MISSOURISTATE  MEAN  TEMPERATURE 

JUNe  JUJ.Y   AUG-    SEPT. 
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Fig.  26. — Curves  comparing  the  deaths  in  Missouri  State  and  St.  Louis  City. 

The  only  forms  of  summer  diarrhea  which  might  be  induced  by 
excessive  heat  are  the  fermental  diarrheas  and  the  intoxications.  Even 
in  these  cases  the  evidence  that  heat  alone  is  more  than  a  predisposing 
cause  is  altogether  insufficient. 

In  the  early  period  of  July  the  correspondence  between  the  height  of 
the  temperature  and  the  morbidity  is  very  striking.  This  parallelism 
may  be  observed  in  Figure  20.    It  is  less  marked  in  August  or  September. 
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In  general,  the  high  basal  line  of  mortality  corresponds  to  the  increase  in 
diarrheal  diseases  in  the  summer  as  shown  in  the  curve  drawn  from 
Seibert's  figures.  The  sharp  elevations  correspond  to  the  increased  mor- 
tality produced  by  the  heat.  Liefman  and  Lindeman's  studies  have 
accentuated  the  sharp  distinction  which  should  be  made  between  the  basal 
line  and  the  sharp  elevations  in  the  mortality  curve.  Contrary  to  their 
teachings  I  do  not  find  that  these  elevations  are  produced  by  heat-strokes. 
They  are  the  expression  on  hot  days  of  an  increase  in  deaths  occurring  in 
infants  already  fatally  ill.     The  high  basal  line  is  a  good  index  of  the 
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Fig.  27. — The  lowest  curve  represents  the  number  of  cases  of  diarrhea  begin- 
ning at  each  period.     Taken  from  the  St.  Louis  mortuary  records. 

morbidity.  For  example,  in  September,  1912,  in  spite  of  a  marked  fall 
in  the  terrestial  temperature,  deaths  from  diarrhea  had  not  ceased,  and, 
as  proved  in  my  private  practice,  new  cases  continually  occurred.  Thus 
in  August  I  saw  fifteen  new  cases,  and  in  September  also  fifteen  new 
cases,  half  of  which  were  observed  during  the  last  two  weeks  when  thf 
temperature  was  low. 

In  fact,  in  St.  Louis  we  recognize  an  autumn  diarrhea  coming  on  in 
the  latter  part  of  August  and  running  through  September  and  October. 
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These  cases  are  characterized  clinically  by  the  passage  of  small,  mucous 
stools,  moderate  fever,  and  a  protracted  course.  The  symptoms  are  those 
of  an  infectious  colitis,  and  do  not  yield  promptly  to  an  antifermentative 
diet.  On  the  other  hand,  the  cases  in  Jul}',  excepting  those  grouped 
under  the  term  of  ileocolitis,  exliibit  a  marked  tendency  to  watery  stools. 
Rietschel  and  others  have  tried  to  find  an  etiologic  relation  between 
the  dr}-ness  of  the  atmosphere  and  infant  mortality.     In  fact,  stress  has 
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Fig.  28. — The  lower  curve  represents  the  difference  between  the  mean  winter 
and  summer  temperatures:  the  upper  curve  gives  the  death-rate  (1910)  in  the 
cities  shown  by  the  initials  in  the  top  line.  It  is  true  that  the  cities  with  the 
least  difference  show  the  least  mortality. 

been  laid  on  the  exsiccation  of  the  tissues  in  the  sick  baby  as  a  factor  in 
infantile  mortality.  As  a  matter  of  fact,  however,  it  is  the  hot  humid 
days  which  cause  the  most  cases  of  thermic  fever.  ~^. 


Age  Cases 

1  Month  or  less    53 

2  Months    75 

3  Months 58 

4  Months    60 

5  Months    47 

6  Months    42 

7  Months    36 

8  Months    34 

9  Months    36 
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10 

24 
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17 

23 
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15 
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24 
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16 
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25 
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17 
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26 
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18 

12 

27 
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Tliese  figures  emphasize  the  point  that  the  second  summer  is  not  the 
most  dangerous.  Yet  to  the  infant  wlio  has  been  nursed  the  first  summer 
the  second  summer  offers  considerable  danger.  Clinical  experience  teaches 
that  nearly  every  infant  during  the  first  and  second  years  has  one  or 
more  attacks  of  diarrhea.  There  is  no  disease  so  universal.  While  much 
stress  is  laid  on  the  fact  that  deaths  from  enteritis  are  rare  among  the 
well-to-do,  the  prevalence  of  diarrhea  among  these  babies  does  not  seem 
to  be  much  less  than  among  the  poor.  But  among  the  former  the  prompt 
recognition  and  therapy  reduces  the  mortality  to  a  very  small  figure. 

While  the  death-rate  in  the  country  is  usually  less  than  in  the  cities, 
the  babies  there  almost  universally  have  diarrhea  the  first  or  second 
summer  (personal  observation). 

A  few  additional  facts  may  be  offered  on  this  subject. 

In  the  summer  of  1898  about  100  babies,  inmates  of  the  Bethesda 
Foundling  Home,  were  taken  out  of  the  asylum  and  placed  in  an  adjoin- 
ing building  while  the  asylum  was  fumigated  for  some  contagious  disease. 
This  building  was  not  screened  and  flies  literally  covered  the  babies  all 
day.  Two  days  later  an  epidemic  of  diarrhea  commenced  which  carried 
off  twenty-seven  of  the  inmates  in  the  next  thirty  days. 

In  July,  1905,  all  the  infants  were  fed  on  raw  milk  of  exceptional 
purity;  nevertheless,  an  epidemic  of  dysentery  occurred.  More  than 
forty  infants  were  attacked,  and  fully  half  of  them  died.  The  disease 
was  cliaracterized  by  bloody,  mucous  stools  and  protracted  fever. 

At  least  three  times  I  have  seen  severe  forms  of  diarrhea  introduced 
among  infants  in  institutions  by  an  infant  from  the  outside  sick  with 
diarrhea. 

It  is  useless  to  multiply  instances  or  reports  from  other  sources.  We 
recognize  in  America  a  common  form  of  diarrhea  that  has  all  the  clinical 
characters  of  an  infectious  disease ;  that  is  communicable  and  transmitted 
by  flies,  milk  and  other  foods ;  that  is  independent  of  hot  days,  and  makes 
up  a  very  large  part  of  the  deaths  from  summer  diarrhea.  To  argue  that 
heat  alone  by  its  direct  effect  on  the  organism  produces  the  great  increase 
in  the  morbidity  and  mortality  is  to  deduce  a  general  law  from  very 
few  facts. 

CONCLUSIONS 

1.  The  mortality  of  summer  diarrhea  is  practically  the  same  all  over 
the  United  States.  The  only  marked  exceptions  are  certain  cities  on  the 
Western  Coast. 

2.  The  mortality  of  diarrheal  diseases  is  twice  as  high  in  the  summer 
as  in  the  winter. 

3.  A  room  temperature  of  more  than  85  F.  has  a  detrimental  influ- 
ence on  the  sick  baby. 
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4.  Hyperthermia  may  be  produced  in  infants  when  the  day  and  night 
temperature  is  more  than  85  F.,  but  this  thermic  fever  does  not  produce 
diarrhea  nor  appreciably  raise  the  mortality  rate. 

5.  Summer  diarrhea  is  not  the  effect  of  high  atmospheric  temperature 
alone,  but  it  cannot  as  yet  be  denied  that  excessive  heat  may  lovfer  the 
tolerance  to  carbohydrates  and  other  elements  of  food. 

6.  We  must  seek  the  cause  of  summer  diarrhea  (1)  in  micro- 
organisms whose  virulence  and  activity  may  be  increased  in  the  summer ; 
(2)  in  endogenic  or  ectogenic  toxic  substances  of  unknown  nature. 

1460  South  Grand  Avenue. 


THE  INFLUENCE  OF  ATMOSPHERIC  CONDITIONS  ON  THE 

MORTALITY  OF  INFANTS   SUFFERING  WITH 

GASTRO-INTESTINAL    DISORDERS 

A  STUDY  OF  THE  SUMMEBS  OF  1910,  1911  AND  1912  IN  ST.  LOUIS  * 
A.     S.     BLEYER,    M.D. 

ST.     LOUIS,     MO. 

Description  of  Charts:  Tlie  heavy  upright  lines  in  the  charts  (pp.  321-2-;5) 
represent  the  total  number  of  deaths  from  non-surgical  disorders  and  diseases  of 
the  gastro-intestinal  tract  which  occurred  among  infants  in  the  first  two  years 
of  life  in  St.  Louis  on  each  day  of  the  months  May,  June,  July,  August  and  Sep- 
tember of  the  years  1910,  1911  and  1912  (deaths  in  the  first  week  of  life  were  not 
included).  Each  liorizontal  space  denotes  one  death.  The  numerals  at  the  left 
and  right  margins  refer  to  degrees  of  heat  and  relative  humidity  and  also  to 
average  miles  per  hour  of  wind  velocity. 

"The  heavy   horizontal    line  represents  the  mean   of  the  daily   maximum   and 
minimum  temperatures. 

The  shaded  horizontal  line  represents  the  mean  relative  humidity  for  each  day 
as  determined  by  averaging  the  relative  humidity  at  7  a.  m.  and  7  p.  m. 

The  horizontal  line  at  base  of  charts  represents  the  average  wind  velocity  per 
hour  for  each  day. 

(Temperature,  relative  humidity  and  movement  of  air  were  computed  from 
records  at  the  U.  S.  Weather  Bureau  at  St.  Louis.  Deaths  were  compiled  from 
death  certificates  at  the  mortuary  office  of  the  St.  Louis  Health  Department.) 

As  for  humidity,  the  charts  for  St.  Louis  .seem  to  coincide  with  studies 
conducted  in  other  cities,  notably  those  of  Willim  for  Berlin  and  Breslau ; 
in  none  could  a  definite  relation  between  humidity  and  summer  deaths 
among  infants  be  shown. 

The  St.  Louis  charts  show  that  quite  often  the  most  intimate  relation 
between  heat  and  deaths  may  exist  during  periods  of  low  humidity;  an 
instance  of  this  may  be  seen  in  the  rise  of  the  death-curve  in  Chart  1 
(1910),  which  set  in  about  the  middle  of  June,  when  the  humidity  was 
low,  and  remained  low  until  the  death-rate  had  acquired  its  usual  summer 
level.  This  is  still  more  strikingly  seen  in  Chart  2,  the  excessive  heat  of 
1911  continuing  throughout  June  and  JuW,  presenting  the  highest  death- 
curves  of  the  three  summers  and  being  attended  by  a  singularly  low 
relative  humidity.  (In  corroboration,  it  was  interesting  to  find  that 
curves  taken  in  New  York  City  during  the  past  several  summers  show 
also  that  a  low  humidity  often  accompanies  a  high  death-rate  in  the 
presence  of  high  temperatures.)  Instances  illustrating  the  converse  of 
this  proposition  are  found  several  times  in  these  St.  Louis  charts  and 


*  Read  at  a  meeting  of  the  Washington  University  Medical  Society,  May  12. 
1913. 
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show  that  the  death-rate  may  be  surprisingly  low  during  excessively  moist 
periods,  even  when  the  temperatures  were  high.  Elevations  of  tempera- 
ture above  71  or  73  F.  were,  as  a  rule,  soon  followed  by  a  rising  death- 
curve  regardless  of  the  presence  or  absence  of  high  relative  humidity. 

As  for  the  influence  of  heat  on  infant  deaths  from  gastro-intestinal 
disorders,  a  glance  at  any  charts  of  this  sort  will  show  at  once  that  a 
strong  relation  exists ;  there  is  an  obvious  although  imperfect  parallelism 
between  the  temperature-curve  and  the  death-curve.  It  was  chiefly  for 
the  purpose  of  studying  this  relation  that  the  present  work  was  under- 
taken. 

The  nature  of  the  influence  of  high  temperatures  on  infant  deaths, 
of  those  infants  particularly  who  are  suffering  from  gastro-intestinal 
disturbances,  is  far  from  clear.  A  view  which  has  attracted  a  considerable 
amount  of  attention  during  the  past  two  years  is  based  on  the  assumption 
that  heat  may  produce  so  profound  an  alteration  of  metabolism  as  to  be 
followed  within  a  few  hours  by  death.  This  so-called  'Tieat-stroke"  theory 
was  evolved  not  from  clinical  observation,  but  from  the  study  of  mor- 
tality charts  such  as  are  here  presented ;  they  differ  from  these,  however, 
in  the  very  salient  fact  that  for  the  most  part  2  :00  p.  m.  temperatures  or 
maximum  temperatures  were  used,  whereas  in  the  St.  Louis  charts,  mean 
temperatures  for  each  twenty-four  hours  were  selected. 

In  the  case  of  adults,  heat-stroke  is  clinically  well  known,  and  similar 
if  not  identical  conditions  have  been  produced  experimentally  in  monkeys 
by  exposing  them  to  the  sun  (Aron,  Philippine  Islands)  ;  among  infants, 
however,  heat-stroke  has  not  been  commonly  diagnosed,  and  if  the  con- 
tention made  by  Lief  man  n  and  Lindemann,  the  originators  of  this  theory, 
is  correct,  many  deaths  which  have  been  ascribed  to  toxic  degenerations 
of  liver  or  heart  or  to  alimentary  intoxications  were,  to  be  more  accurate, 
heat-strokes. 

In  order  to  study  the  acute  rises  in  deaths  coincident  with  similarly 
acute  rises  in  temperature,  Liefmann  and  Lindemann  used  the  terms 
"death-peaks"  and  ^Tieat-peaks."  In  the  present  study  an  'Tieat-peak" 
was  assumed  to  be  the  summit  or  climax  of  any  ascending  daily  mean 
temperature,  starting  at  not  less  than  70  degrees.  During  the  summers 
1910,  1911  and  1912  such  "heat-peaks"  occurred  in  St.  Louis  forty-one 
times;  "death-peaks"  coincident  with  these  "heat-peaks"  occurred  in 
nine,  22  per  cent.,  of  instances;  or,  to  place  it  the  other  way  'round, 
coincident  with  78  per  cent,  of  the  "heat-peaks,"  the  death-curve  either 
remained  stationary  or  dropped. 

According  to  Finklestein,  Klose  and  others,  a  more  striking  effect  of 
high  temperatures  may  be  observed  on  the  day  following  the  summit  of 
the  heat-wave.  This  I  found  to  be  the  case  in  24  per  cent,  of  instances ; 
lastly,  the  third  day  was  represented  by  15  per  cent.    Further  than  this 
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it  was  not  possible  to  go  because  of  the  occurrence  of  new  and  conflicting 
"heat-peaks." 

Because  of  these  low  figures  it  was  sought  to  determine  the  behavior 
of  the  death-curve  in  relation  to  accessions  of  heat  to  points  above  70  F., 
that  is,  the  behavior  of  the  death-curve  was  noted  whenever  the  mean 
temperature  reached  70,  75,  80,  85  and  90  F.  This  method  revealed 
ninety-six  instances  in  the  three  summers,  and  it  was  found  that,  corre- 
sponding with  the  day  of  the  heat  accession,  the  deaths  went  up  in  27 
per  cent,  of  instances,  that  on  the  day  after  the  accession  it  rose  in  34 
per  cent,  of  instances  and  on  the  third  day  in  20  per  cent,  of  instances. 
It  is  noteworthy,  moreover,  that  the  elevations  of  the  death-curve  on 
extremely  hot  days  was  less  frequently  noted  than  on  those  days  when 
the  temperature  was  not  so  high,  as  is  seen  in  the  following  summary: 

Behavior  of  Death-Cueve  ix  Relation-  to  Accessions  of  Mean  Tempebatube 
TO  70,  75,  80  and  85  F.,  Suiimaby  of  Ninety-Six  Instances 
IN  1910,  1911  AND  1912: 

At  70  Degeees:  In  eighteen  instances  of  accession  to  70,  the  death-curve  rose 
on  the  first  day,  four  times;  second  day,  seven  times;  third  day,  three  times.  In 
four  of  these  eighteen  instances  the  death-curve  fell  on  the  day  the  mean  tempera- 
ture reached  70  F. 

At  75  Degbees:  In  thirty  instances  of  accession  to  75,  the  death-curve  rose 
on  the  first  day,  eleven  times;  second  day,  eight  times;  third  day,  four  times.  In 
five  of  these  thirty  instances  the  death-curve  fell  on  the  day  the  mean  temperature 
reached  75  F.,  and  in  two  instances  it  remained  stationary. 

At  80  Degbees  :  In  thirty  instances  of  accession  to  80,  the  death-curve  rose 
on  the  first  day,  eight  times;  second  day,  thirteen  times;  third  day,  eight  times. 
In  six  of  these  thirty-six  instances  the  death-curve  fell  on  the  day  the  mean 
temperature  reached  80  F.,  and  in  one  instance  it  remained  stationary. 

At  85  Degbees:  In  tveelve  instances  of  accession  to  85,  the  death-curve  rose 
on  the  first  day,  three  times;  second  day,  four  times;  third  day,  four  times.  In 
one  of  these  twelve  instances  the  death-curve  fell  on  the  day  the  mean  temperature 
reached  85  F. 

In  ninety-six  instances  the  death-curve  dropped  or  remained  stationary  in 
twenty  instances;  the  rise  of  the  death-curA-e  on  the  day  of  the  accession  of  heat 
was  more  frequent  at  75  F.,  than  at  80  F..  or  85  F. 

In  studying  the  relation  of  heat  to  deaths,  the  originators  of  the 
heat-stroke  theory  found  this  relation  to  be  most  evident  in  the  early 
summer  months.  Some  of  the  German  charts  show  this  very  nicely,  but 
the  charts  for  St.  Louis  do  not  show  so  great  an  intimacy  between  heat 
and  deaths  in  the  early  months  as  they  do  in  the  later  months  of  the 
summer;  for  example,  in  1910,  the  first  death-rise  in  May  is  not  accom- 
panied by  a  coincident  rise  in  temperature,  and  a  fall  in  temperature 
precedes  the  death-rise  of  May  27-30.  Again,  the  rising  death-curves  of 
early  June  accompany  a  really  low  temperature,  "but  were  preceded  by 
moderate  heat  a  week  earlier.  The  fastigium  of  heat  of  middle  and  late 
June  is  followed  rather  than  attended  by  the  rising  deaths,  and  such 
relations  may  also  be  seen,  although  to  a  less  definite  degree,  elsewhere  in 
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the  chart  for  this  year.  In  the  1911  chart  it  may  be  noted  that  the  deaths 
follow  rather  than  accompany  the  excessive  heat  of  June  and  July, 
although  it  had  already  been  so  extremely  hot  for  so  long  a  time  that  the 
curves  become  confused.  Lastly,  the  rise  in  deaths  in  late  September 
accompany  a  lowered  temperature  curve,  but  follow  a  higher  preceding 
one.  In  1912,  the  deaths  of  late  June  are  apparently  more  closely  related 
to  the  heat  of  middle  June  than  to  that  of  late'  June,  and  this  is  again 
seen  in  the  rise  of  late  September  in  the  presence  of  very  low  tempera- 
tures, following,  however,  the  very  high  temperatures  earlier  in  the 
month.  It  would  appear  that  the  death-curve  exhibits  a  sequential 
rather  than  an  accompanying  rise  to  the  heat-curve,  the  hot  days  often 
passing  without  leaving  an  immediate  impress  in  deaths. 

As  for  the  relation  of  wind  velocity  to  infant  mortality  in  summer, 
the  subject  may  be  dismissed  at  this  time  with  a  word  —  no  relation 
could  be  made  out.  This  does  not  mean  that  a  relation  does  not  exist, 
since  to  the  contrary,  it  has  been  shown  that  movement  of  air  is  capable 
of  prolonging  the  lives  of  animals  exposed  to  the  sun ;  but  the  charts  do 
not  show  this. 

CONCLUSIONS 

A  definite  relation  between  atmospheric  heat  and  deaths  among 
infants  suffering  with  gastro-intestinal  disturbance  exists ;  at  what  degi-ee 
of  heat  lethal  effects  are  seen  does  not  appear  in  these  charts. 

A.  So-called  "heat-peaks"  or  short-lasting  but  excessive  temperatures 
doubtless  emphasize,  but  they  do  not  dominate  the  summer  infant  death- 
rate  ;  whether  many  of  these  deaths  are  the  direct  result  of  "heat-stroke," 
although  easily  supposable,  has  not  been  shown. 

B.  Continuous  heat  shows  a  stronger  relation,  although  not  neces- 
sarily an  immediate  relation,  to  deaths  of  infants  suffering  with  gastro- 
intestinal disorders,  which,  as  infants  are  now  housed  and  fed,  is  very 
fairly  constant. 

I  wish  to  thank  Mr.  Montrose  Hayes,  Chief  of  Weather  Bureau  at  St.  Louis, 
for  assistance  in  compiling  material  for  the  charts. 

Delmar  Building. 
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W.    P.   LARSON,  M.D.,  and   J.   P.   SEDGWICK,  M.D. 

MINNEAPOLIS 

The  passage  of  substances  through  the  intestinal  wall,  and  the  effect 
of  the  ingestion  of  biologically  active  bodies  on  the  reactions  in  the  blood 
and  other  tissues  has  been  a  subject  of  much  interest  to  many,  and 
especially  so  to  pediatrists.  We  hope  to  throw  some  light  on  this  problem 
by  the  demonstration  of  the  fact  that  a  specific  reaction  can  be  obtained 
in  the  blood  of  a  considerable  number  of  children. 

The  specific  reaction  in  question  is  that  of  the  complement  fixation 
test,  using  the  bacillus  of  infectious  abortion  of  cattle  as  an  antigen. 
The  significance  of  this  particular  reaction  becomes  apparent  when  we 
consider  that  epidemic  abortion  is  common  among  cattle ;  that  the  pres- 
ence of  the  Bacillus  abortus  can  be  demonstrated  in  cow's  milk,  and  that 
the  reaction  is  seemingly  specific. 

The  discussion  concerning  the  enteral  absorption  of  homologous  or 
heterologous  proteins  has  been,  and  still  is,  of  great  interest,  but  if  we 
turn  at  once  to  the  subject  of  the  effect  of  the  ingestion  of  biologically 
active  substances,  such  as  toxins  and  antitoxins  joined  with  proteins, 
several  illuminating  studies  are  at  our  disposal. 

Romer^  was  able  to  show  in  1901  that  a  colt,  the  blood  of  which  at 
birth  was  found  to  be  antitoxin-free,  and  which  was  fed  with  its  mother's 
milk  which  contained  diphtheria  antitoxin,  then  gave  proof  of  having 
antitoxin  in  its  own  blood.  After  the  twelfth  day,  however,  no  further 
antitoxin  absorption  could  be  demonstrated,  and  the  antitoxin  content 
of  the  colt's  serum  then  rapidly  decreased. 

This  is  of  especial  interest  in  connection  with  the  position  taken  by 
von  Behring  concerning  other  proteins  and  the  tuberculosis  question, 
suggesting  the  greater  possibility  of  absorption  of  such  products  by  the 
new-born. 


*  Read  before  the  Chicago  Pediatric  Society,  April  21,  1913,  and  before  the 
American  Association  of  Medical  Milk  Commissions,  at  the  Seventh  Annual 
Meeting,  held  at  Minneapolis,  June,  1913. 

*  Attention  is  directed  to  the  paper  of  Dr.  E.  C.  Schroeder  in  this  issue  con- 
taining comments  on  Bacillus  abortus. 

1.  Romer:  Untersuchungen  iiber  die  intrauterine  und  extrauterine  Anti- 
toxiniibertragung  von  der  Mutter  auf  ihre  Deszendenten,  Berl.  klin.  Wchnschr., 
1901,  xxxviii,   1150. 
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Salge^  gave  antitoxic  horse  serum  by  mouth  to  human  infants.  In 
no  instance  was  he  able  to  demonstrate  the  passage  of  the  antitoxin  into 
the  infants'  blood,  even  in  the  new-born.  When,  however,  the  antitoxic 
horse  serum  was  injected  subcutaneously  into  the  mother  or  nurse,  and 
the  child  put  to  the  breast,  the  passage  of  the  antitoxin  to  the  child's 
blood  could  be  shown. 

Uffenheimer  experimented  with  the  administration  of  serum-hemol- 
ysin,  casein,  egg-albumin,  diphtheria  and  tetanus  antitoxins,  by  mouth, 
to  new-born  guinea-pigs.  The  hemolysin  and  casein  did  not  pass  over. 
The  egg-albumin  could  be  demonstrated  in  traces  only.  The  antitoxins 
could,  however,  be  demonstrated  in  the  blood  of  the  new-born  pigs. 

The  recent  work  of  Hehn  taken  with  that  of  Lust^  indicates  that 
antitoxins  in  heterologous  serums  are  absorbed  more  readily  in  certain 
diseased  conditions  of  the  alimentary  tract. 

As  the  infectious  abortion  of  cattle  is  a  condition  which,  although 
well  known  to  veterinarians,  has  but  recently  appeared  in  medical 
literature,  a  discussion  of  the  condition  may  be  of  value. 

The  Bacillus  abortus,  often  referred  to  in  the  literature  as  the  cocco- 
bacillus  of  Bang,  was  discovered  in  1896  by  Bang  and  Stribolt  of 
Copenhagen. 

Epizootic  abortion  has  for  the  past  century  been  the  greatest  curse 
with  which  stock-breeders  and  dairymen  have  had  to  contend.  For  nearly 
one  century  scientific  men  have  recognized  the  contagious  character  of 
this  disease,  but  thus  far  no  advance  has  been  made  by  way  of  combating 
contagious  abortion  either  prophylactically  or  therapeutically. 

With  the  dawn  of  the  bacteriologic  era  began  the  hunt  for  the 
etiologic  agent  of  contagious  abortion.  Men  so  eminent  as  Nocard 
worked  on  the  problem  not  less  than  three  years  without  being  able  to 
throw  any  light  on  its  etiology. 

The  discovery  of  Bang*  and  Stribolt  was  soon  confirmed  by  Stockman 
and  McFadyean^  of  Great  Britain  and  Nowak^  of  Austria,  and  more 
recently  the  cocco-bacillus  of  Bang  has  been  found  in  this  country. 

BACILLUS  ABORTUS  BANG 

Bang's  bacillus  belongs  to  the  smallest  of  the  visible  micro-organisms, 
measuring  from  1  to  2  microns  in  length.  It  is  a  non-motile,  non-spore- 
bearing  cocco-bacillus,  one  diameter  being  only  slightly  greater  than  the 

2.  Salge:    Immunisierung  durch  Milch,  Jahrb.  f.  Kinderh.,  1905,  Ixi,  486. 

3.  Lust:  Die  Durchliissigkeit  des  Magendarmkanals  fur  heterologes  Eiweiss 
bei  ernahrunggestorten  Sauglingen,  Jahrb.  f.   Kinderh.,   1913,  Ixxvii,  243. 

4.  Bang:    Ztschr.  f.  Tiermed.,  1897,  i;Maanedskrift  f.  Dyrlaeger,  1900. 

5.  McFadyean  and  Stockman:  Report  of  Committee  to  Inquire  Into  Epizootic 
Abortion,  London,   1909. 

6.  Nowak:    Ann.  de.  I'Inst.  Pasteur.,  1908,  xxii,  541. 
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other.  It  may  readily  be  stained  by  any  of  the  ordinary  anilin  dyes,  but 
is  Gram-negative. 

The  micro-organism  in  question  will  grow  on  any  of  the  ordinary 
culture  media  after  it  has  once  been  cultivated  in  the  laboratory.  Bang 
and  Stribolt  noticed  that  the  growth  of  the  Bacillus  abortus  appeared  a 
few  millimeters  beneath  the  surface  of  the  culture  medium  and  hence 
concluded  that  it  was  a  semi-aerobe,  developing  only  at  such  a  point  as 
presented  a  given  oxygen  pressure.  These  authors  made  the  further 
observation  that  after  this  micro-organism  had  once  been  cultivated  in 
the  laboratory  succeeding  generations  thrived  best  in  an  atmosphere  of 
nearly  pure  oxvgen. 

McFadyean  and  Stockman  found  that  the  Bacillus  abortus  could  be 
cultivated  successfully  when  grown  in  symbiosis  with  the  Bacillus  subtilis. 
These  authors  assumed  that  the  B.  subtilis  by  absorbing  a  part  of  the 
oxygen  contained  in  the  closed  chamber  created  a  favorable  atmosphere 
for  the  development  of  the  B.  abortus.  If  the  observations  of  these 
European  authors  are  correct  relative  to  the  B.  abortus  in  its  relation  to 
oxygen,  we  have  here  a  phenomenon  quite  unique.  It  seems  strange  that 
an  organism  which  in  the  first  generation  develops  only  under  conditions 
of  diminished  oxygen  pressure  should  swing  to  the  opposite  extreme  in 
the  succeeding  generation. 

There  is  another  possible  explanation  of  this,  however. 

All  who  have  worked  with  this  organism  will  agree  that  the  growth 
of  the  first  generation  on  artificial  media  is  slow.  The  colonies,  as  a  rule, 
do  not  appear  until  at  the  end  of  the  fourth  or  fi.fth  day,  and  sometimes 
even  eight  to  ten  days  may  elapse  before  the  growth  becomes  apparent. 
During  this  time  the  surface  of  the  culture  medium  has  a  tendency  to 
dry  out  and  the  growth  appears  deeper  probably  because  of  its  demand 
for  moisture. 

We  have  further  found  that  the  B.  abortus  gi'ows  very  well  on  the 
surface  of  ordinary  slant  agar  provided  the  tube  is  well  sealed  with 
paraflfin  to  prevent  evaporation.  In  a  previous  paper"  we  have  expressed 
the  view  that  this  might  be  explained  by  the  fact  that  agar  absorbed  a 
part  of  the  oxygen  contained  in  the  tube,  thus  creating  a  favorable 
environment  for  the  development  of  the  B.  abortus. 

\\Tien  Bang's  bacillus  has  once  been  cultivated  in  the  laboratory  it 
grows  readily  on  any  of  the  ordinary  media. 

The  isolation  of  the  B.  abortus  presents  but  few  difficulties.  It  will, 
as  a  rule,  be  found  in  pure  culture  in  the  gastro-intestinal  tract  of  the 
fetus  provided  this  is  obtained  within  a  few  hours  after  it  has  been 
expelled. 


7.  Larson,  W.  P.:  Jour.  Infect.  Dis.,  1912,  x,  178. 
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TECHNIC  OF  CULTIVATION  OF  B.  ABORTUS 

The  technic  we  employ  is  to  inoculate  tubes  of  slant  agar,  preferably 
ascitic  agar  or  serum  agar,  from  the  gastro-intestinal  tract  of  the  fetus, 
and  either  seal  the  tubes  with  paraflSn  or  place  in  a  closed  flask  together 
with  a  few  tubes  of  slant  agar  freshly  inoculated  with  the  B.  subtilvt. 
On  the  fourth  or  fifth  day,  occasionally  on  the  third  day,  the  growth  on 
the  surface  of  the  medium  is  apparent  in  the  form  of  small  dewdrop-like 
colonies,  which  at  first  remain  isolated,  but  in  the  course  of  the  next  few 
daj^s  become  confluent.  The  B.  abortus  does  not  coagulate  milk  nor 
liquefy  gelatin.  It  produces  neither  acid  nor  gas  on  any  of  the  sugar 
media.    On  potato  it  resembles  very  much  the  B.  malleus. 

It  has  until  quite  recently  been  held  that  the  bacillus  of  Bang  was 
not  pathogenic  for  any  of  the  laboratory  animals,  with  the  possible 
exception  of  mice.  The  work  of  Smith  and  Fabyean^  and  Schroeder  and 
Cotton"  shows  that  this  organism  is  pathogenic  for  guinea-pigs.  Injected 
intravenously  into  pregnant  rabbits  or  guinea-pigs  it  will  often  interrupt 
pregnancy. 

Smith  and  Fabyean^  have  recently  found  that  when  injected  into  the 
peritoneal  cavity  of  guinea-pigs  the  bacillus  of  Bang  produces  lesions 
very  similar  to  those  of  tuberculosis.  They  report  observations  made  on 
fifty-eight  guinea-pigs  and  they  found  lesions  in  the  following  organs : 
lymph-nodes,  spleen,  liver,  kidney,  testicle,  lung,  bones.  The  eyes  of 
some  of  these  animals  presented  lesions  in  the  form  of  an  opacity  of  the 
cornea, 

Fabyean^°  found  further  that  the  guinea-pigs  thus  affected  were 
hypersensitive  to  a  toxin  extracted  from  the  cultures  of  the  B.  abortus, 
even  when  injected  in  small  doses,  causing  the  death  of  the  animals  in 
from  twelve  to  forty-eight  hours,  thus  resembling  the  action  of  tuberculin 
when  injected  into  tuberculous  animals. 

In  the  summer  of  1911  we  became  interested  in  contagious  abortion 
of  cattle  and  inaugurated  studies  of  the  disease  as  it  affects  bovines. 
Our  work  was  directed  mainly  toward  establishing  the  identity  of  the 
American   and  European  diseases  by  the  complement-fixation  method. 

"\YalP^  and  Holt,^^  working  in  the  laboratory  of  C.  0.  Jensen  of 
Copenhagen,  had  found  that  contagious  abortion  of  cattle  could  be 
accurately  diagnosed  by  this  method.  AYe  were  able  to  confirm  their 
work.  We  found  that  antigen  prepared  from  cultures  of  the  B.  abortus 
received  from  Denmark  fixed  the  complement  in  the  presence  of  serum 


8.  Smith  and  Fabyean:    Centralbl.  f.  Bakteriol.,  Ixi,  549. 

9.  Schroeder  and  Cotton:    Leaflet  issued  from  the  Bureau  of  Animal  Indus- 
try, 1912. 

10.  Fabyean:    Jour.  Med.  Research,  xxi.  441. 

11.  Wall:    Maanedskrift  f.  Dyrlaeger,   1910,  xxi. 

12.  Holt:    Maanedskrift  f.  Dyrlaeger,  1911,  xxii,  1. 
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from  an  infected  animal.  Cultures  which  we  isolated  from  infected 
material  in  this  countiy  were  identified  with  the  Danish  organism. 

We  have,  during  the  past  two  years,  had  occacion  to  examine  the 
blood  of  several  hundred  animals  and  have  found  the  complement- 
fixation  method  to  he  a  very  accurate  means  of  diagnosing  this  disease. 

Epizootic  abortion  is  probably  the  most  prevalent  of  all  animal 
diseases.  There  is  scarcely  a  dairy  community  where  the  disease  has 
not  at  some  time  prevailed.  Young  heifers  of  the  herd  are  the  first  to 
become  infected  and  abort.  Once  introduced  into  a  herd  it  passes  from 
animal  to  animal  until  nearly  the  entire  herd  has  become  infected.  An 
animal  will  usually  abort  two  to  three  years  in  succession,  after  which 
she  is  apparently  immune,  and  when  not  made  sterile  by  the  disease, 
will  carry  to  term.  The  abortions  usually  occur  from  the  third  to  the 
seventh  month  of  gestation.  The  general  health  of  the  animal  is  appar- 
ently undisturbed  by  an  infection  with  the  Bang  bacillus. 

It  is  generally  supposed  that  the  male  element  of  the  herd  transmits 
the  disease  from  animal  to  animal,  but  there  is  at  present  no  definite 
proof  of  this.  Cultures  made  from  bulls  of  infected  herds  have  invari- 
ably been  negative ;  likewise  blood  examinations  made  on  some  fifty  bulls 
have  all  given  negative  results. 

Bang  was  able  to  cause  cattle,  sheep  and  goats  to  abort  by  adminis- 
tering cultures  of  the  organism  per  os. 

Owing  to  the  prevalence  of  the  disease  one  would  naturally  expect  to 
find  the  organism  in  milk. 

In  a  study  of  the  pathogenic  organisms  found  in  milk,  Schroeder  and 
Cotton  accidentally  found  the  B.  abortiis,  but  for  some  time  were  not 
able  to  identify  it.  They  injected  milk  as  obtained  on  the  market  into 
the  peritoneal  cavity  of  guinea-pigs  and  not  infrequently  found  tubercle- 
like lesions  of  the  abdominal  viscera  following  such  injections  in  about 
10  per  cent,  of  the  animals  thus  treated.  They  finally  concluded  that 
the  lesions  were  due  to  the  B.  abortus. 

It  has  been  pretty  conclusively  demonstrated  that  all  of  our  domestic 
animals  are  susceptible  to  infection  by  this  organism,  although  cattle 
are  by  far  the  most  frequently  affected.  Bang  found  that  sheep  and  goats 
would  abort  after  being  experimentally  infected  with  this  organism. 
Ostertag^^  isolated  the  organism  from  mares  which  had  aborted.  The 
usual  laboratory  animals  are  likewise  susceptible  to  this  disease.  About 
one  year  ago  we  were  forced  to  discontinue  our  complement-fixation 
work  on  this  disease  owing  to  the  fact  that  fully  60  per  cent  of  our 
guinea-pigs  gave  a  positive  reaction,  in  consequence  of  which  their  serum 
could  not  be  utilized  as  complement. 


13.  Ostertag:    Kolle  and  Wassermann's  Handbuch  d.  path.  Mik. 
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HUMAN  INFECTION 

"While  we  were  making  field  observations  we  took  particular  pains  to 
make  inquiries  as  to  whether  there  had  occurred  abortions  in  women 
who  had  come  in  contact  with  a  herd  of  cattle  while  an  epidemic  of 
contagious  abortion  prevailed.  Such  observations  would  naturall}'  be  of 
but  little  value  unless  one  had  the  opportunity  of  observing  a  large 
number  of  cases.  In  the  limited  number  we  have  had  occasion  to  observe, 
we  have  recorded  cases  of  abortion  of  the  mother  of  the  household  where 
the  ordinary  causes,  such  as  lues  or  injuries,  could  be  definitely  excluded. 
The  results  of  our  investigation  along  this  line  will  be  presented  in 
another  paper.  Suffice  it  to  say  that  in  systematically  examining  the 
serum  of  women  who  have  aborted  we  have  found  that  a  larger  number 
give  a  positive  complement-fixation  reaction  using  the  B.  abortus  as 
antigen  than  when  the  ordinary  syphilitic  antigen  is  used. 

Thus  having  evidence  indicating  that  humans  might  become  infected 
with  this  organism,  we  proposed  to  carry  our  investigation  further  in 
the  hope  of  determining  whether  or  not  and  to  what  extent  the  micro- 
organism in  question  might  be  of  pathological  significance  to  the  human 
family. 

As  indicated  elsewhere  in  this  paper,  the  bacillus  of  Bang  is  some-: 
what  difficult  to  cultivate,  especially  when  found  in  impure  culture.  In 
view  of  this  fact  the  ordinary  bacteriological  procedures  did  not  appeal 
to  us  as  being  the  most  desirable  as  exploratory  measures ;  hence  we  then 
proposed  to  push  our  investigations  further  by  means  of  the  complement- 
fixation  reaction. 

From  the  work  of  Cotton  and  Schroeder  we  know  that  10  per  cent, 
of  market  milk  contains  the  Bacillvs  abortus;  there  can,  therefore,  be 
little  doubt  that  any  individual  using  dairy  products  is  amply  exposed 
to  infection.  Bang  has  shown  that  animals  may  readily  be  experi- 
mentally infected  with  this  organism  by  administering  it  per  os.  If  the 
B.  abortus  is  pathogenic  for  human  beings,  as  it  is  for  guinea-pigs,  and 
can  be  transmitted  through  the  digestive  tract  as  is  the  case  with  cattle, 
we  would  expect  infants  and  children  to  be  the  subjects  most  frequently 
infected.  We  have  to  date  examined  the  blood  of  425  children  by  the 
complement-fixation  method  and  have  found  at  least  some  support  of  the 
above-expressed  hypothesis.  Of  these  425  cases  we  found  seventy-three 
positive  and  352  negative  reactions.  In  other  words,  the  blood  of  17  per 
cent,  contained  antibodies  against  the  B.  abortus.  The  same  technic  was 
used  as  in  the  examination  of  bovine  serums.  In  order  to  guard  against 
every  possible  source  of  error,  known  positive  and  known  negative  bovine 
serums  were  invariably  used  as  controls.  Our  work  was  not  confined  to 
the  complement-fixation  test,  but  agglutination  tests  were  made  in  a  large 
number  of  cases.    We  found  in  working  with  human  serum,  as  did  Holt 
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with  bovine  serum,  that  the  agglutination  and  complement-fixation  tests 
run  parallel. 

To  further  corroborate  the  evidence  that  we  were  dealing  with  specific 
antibodies,  other  methods  suggested  themselves.  In  their  work  on 
hemolysis,  Ehrlich  and  Morgenroth  found  that  the  specific  hemolytic 
antibodies  would  unite  with  the  washed  erythrocytes  when  the  latter  were 
placed  in  the  serum  and  left  for  a  few  hours.  By  centrifuging  this 
mixture  and  decanting  off  the  supernatant  serum  they  found  that  the 
latter  had,  by  the  contact  with  the  blood-cells,  been  depleted  of  the 
hemolytic  antibodies.  In  other  words,  the  antibodies  had  attached  them- 
selves to  the  blood-cells  and  been  removed  with  these. 

The  same  is  true  of  the  B.  abortus  antibodies.  By  treating  a  positive 
serum  with  a  suspension  of  the  Bang  bacillus,  the  serum,  after  a  few 
hours'  contact,  has  been  found  to  be  negative  when  separated  from  the 
organisms  by  the  centrifuge.  If  an  adequate  amount  of  complement  is 
then  added  to  the  sensitized  bacilli  and  incubated  for  an  hour,  the 
complement  will  become  fixed,  thus  indicating  further  that  we  are  dealing 
with  specific  antibodies. 

It  behooved  us  to  prove  that  a  positive  serum  could  not  be  rendered 
negative  through  the  action  of  various  indifferent  bacteria,  such  as 
members  of  the  colon  typhoid  group,  the  proteus  and  pyogenic  bacteria. 
During  tlie  course  of  this  investigation  a  large  number  of  positive  serums 
have  been  treated  with  one  or  more  of  the  above-named  bacteria,  but 
invariably  with  a  negative  result. 

The  one  question  which  presents  itself  is :  Are  these  antibodies  in  tlie 
blood  of  children  the  result  of  an  active  or  passive  immunity?  This 
question  we  have  found  difficult  to  answer  satisfactorily.  We  recall  the 
experiments  of  Ehrlich^*  in  which  he  immunized  mice  against  rizin  and 
abrin,  and  later  gave  the  young  of  non-immunized  animals  to  the  immune 
animals  and  vice  versa;  he  found  that  the  young  of  non-immune  mothers 
would  become  immunized  against  these  poisons  when  allowed  to  suck  the 
immune  animals  for  a  time.  If  the  same  law  applies  to  the  problem  we 
now  have  under  consideration,  we  could  readily  explain  our  positive 
reactions  on  another  basis  than  infection  of  the  individual. 

The  experiments  of  Ehrlich  show  very  clearly  that  immune  bodies  are 
excreted  in  the  milk  and  that  these  may  pass  through  the  mucous 
membrane  of  the  intestine  and  reach  the  blood.  Much  and  Eomer,  in 
studying  this  phenomenon,  further  conclude  that  the  penetrability  of  the 
mucous  membrane  of  the  new-born  for  immune  bodies  is  by  far  greater 
than  that  of  adults.  These  authors  found  that  the  source  of  the  milk 
containing  the  immune  bodies  was  no  insignificant  element.     The  anti- 

14.  Ehrlich:    Ztschr.  f.  Hyg.,  1892,  xii. 
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bodies  contained  in  milk  of  a  homologous  species  were  absorbed  much 
more  readily  than  when  heterologous  milk  was  given. 

Attempts  were  made  to  demonstrate  the  B.  abortus  antibodies  in  milk 
from  cows  which  had  recently  aborted,  and  whose  blood  serum  fixed  the 
complement  in  high  dilutions.  Our  results  have  thus  far  been  negative, 
as  large  quantities  of  milk  interfere  with  the  reaction. 

Attempts  to  deplete  the  milk  of  any  eventual  antibodies  by  treating 
it  with  an  emulsion  of  the  Bang  bacillus  have  likewise  failed  to  give 
satisfactory  positive  evidence  that  such  exist  in  milk.  It  is  very  probable 
that  our  positive  reactions  were  the  result  of  an  active  immunity;  in 
other  words,  due  to  antibodies  generated  by  the  individual  examined. 
It  does  not  necessarily  follow  that  the  positive  reactions  were  due  to  an 
active  infection  of  the  individual.  The  work  of  Miiller  and  others 
indicates  that  it  is  possible  to  immunize  an  animal  by  introducing  the 
antigen  per  os  or  per  rectum,  provided  large  and  repeated  doses  of  the 
antigen  are  administered. 

IMPOETANCE  OF  HUMAN   SUSCEPTIBILITY 

This  discovery  of  so  common  a  reaction  in  children  opens  up  the 
opportunity  for  more  study.  We  have  first  the  problem  as  to  whether 
this  is  a  passive  or  active  immunity.  Then  comes  the  question  concerning 
the  process  of  absorption,  together  with  further  theoretical  considerations. 

To  the  pediatrist,  it  is  of  particular  interest  that  inoculations  of 
guinea-pigs  with  the  B.  abortus  has  been  shown  to  produce  lesions  of  the 
lymph-nodes,  spleen,  liver,  kidney,  testicle,  lung  and  bones,  and  that  these 
lesions  are  suggestive,  anatomically,  of  those  of  tuberculosis.  These 
findings  of  competent  observers  together  with  the  experience  that  inocu- 
lation may  produce  epiphyseal  enlargements,  and  our  17  per  cent,  of 
positive  reactions  among  children  with  anatomical  lesions  of  the  osseous 
system,  most  of  them  with  clinical  diagnoses  of  tuberculosis  and  rickets, 
indicate  very  clearly  the  need  of  further  investigation. 


AN"  EXPERIMEXT  WITH  RAW  AND  HEATED   COW'S  MILK 

AXD  ITS  LESSON.     WITH  COMMENTS  ON 

BACILLUS    ABORTUS* 

E.     C.     SCHROEDER 
Superintendent  B.  A.  I.  Experiment  Station 

BETUESDA,     IID. 

In  January,  1910,  my  assistant  Dr.  George  W.  Brett  and  I  undertooK 
an  investigation  on  the  relative  value  of  raw,  pasteurized  and  boiled  cow's 
milk  as  a  food  for  unweaned  animals.  Experimental  studies  on  this 
subject  commonly  have  one  or  both  of  two  weaknesses  —  the  use  of  an 
insufficient  number  of  animals  and  an  inadequate  period  of  time  during 
which  observations  are  made;  hence  Dr.  Brett  and  I  determined  to  use 
the  largest  number  of  animals  we  could  properly  handle  and  keep  them 
under  observation  in  all  cases  from  birth  until  they  died  or  reached  adult 
life,  and  in  some  cases  after  they  had  reached  adult  life,  to  test  their 
vital  efficiency  as  far  as  this  would  be  measurable  by  the  number  and 
vigor  of  their  progeny  during  one  year. 

The  animals  selected  for  our  investigation  were  guinea-pigs,  as  they 
were  the  only  species  of  which  a  sufficient  number  of  the  proper  age  and 
a  definitely  known  history  could  be  obtained.  We  realized  that  data 
derived  from  guinea-pigs  could  not  be  applied,  off-hand,  to  all  species  of 
animals  that  are  at  times  fed  on  cow's  milk  under  artificial  conditions  as 
a  substitute  for  mother's  milk  under  natural  conditions,  but  we  assumed 
that  they  would  have  a  fairly  broad  significance,  especially  as  the  main 
argument  against  the  use  of  heat  to  destroy  those  disease  germs  with 
which  ordinary  commercial  milk  is  too  often  contaminated,  and  which 
cannot  be  excluded  unfailingly  from  milk  that  is  produced  with  unusual 
precautions  under  exceptionally  favorable  conditions,  is  that  milk  con- 
tains important  thermolabile  enzyme?  and  that  its  proteins  and  lime 
salts  are  modified  by  heat  in  a  way  that  reduces  their  digestibility  and 
food  value. 

If  heat  reduces  the  quality  or  the  value  of  the  milk  provided  by 
Nature  for  the  young  of  cattle,  it  is  not  unreasonable  to  assume  that  this 
can  be  shown  as  well  or  better  by  tests  with  guinea-pigs,  or  animals  that 
require  food  much  like  that  of  cattle,  as  with  animals  that  are  designed 
to  digest  food  of  a  wholly  different  kind.  The  assumption,  on  the  other 
hand,  that  cow's  milk  includes  anything  in  its  physical  or  chemical 

*  Attention  is  called  to  the  paper  of  Larson  and  Sedgewick  in  this  issue  on 
the  Bacillus  abortus. 
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character,  thermolabile  or  thermo.stabile,  that  has  more  value  for  infants 
than  for  the  young  of  cattle  or  other  truly  vegetarian  species  of  animals, 
on  general  biological  principles,  is  hardly  tenable,  as  Nature  cannot 
reasonably  be  supposed  to  provide  through  the  mothers  of  one  species  of 
animals  for  the  needs  of  the  progeny  of  another  wholly  unrelated  and 
distinct  species. 

From  one  point  of  view  guinea-pigs  are  not  ideal  animals  for  an 
investigation  of  the  kind  we  made,  and  that  is  their  remarkable  develop- 
ment at  birth  and  the  short  period  of  time  during  which  they  are 
dependent  on  their  mothers  for  sustenance.  But  in  this  respect  calves 
and  young  guinea-pigs,  if  we  take  the  respective  sizes  and  lengths  of  life 
of  cattle  and  guinea-pigs  into  consideration,  are  much  alike.  Both 
species  are  born  with  their  eyes  open  and  their  bodies  well  coated  with 
hair ;  both  are  able  to  move  about  with  ease  on  their  own  feet  a  few  hours 
after  birth,  and  neither  has  a  long  period  during  which  milk  is  an 
essential  article  of  food.  Guinea-pigs  are  weaned  when  they  are  about 
20  days  old,  and  calves  when  they  are  from  5  to  8  weeks  old.  Hence, 
calves  and  guinea-pigs  should  be  benefited  more  nearly  alike  by  anything 
of  a  thermolabile  character  in  cow's  milk,  or  should  suffer  more  nearly 
alike  from  changes  induced  in  cow's  milk  through  its  exposure  to  heat, 
than  calves  and  infants,  or  than  calves  and  young  animals  that  are  less 
developed  at  birth  and  longer  dependent  on  a  milk  diet. 

The  guinea-pigs  used  in  the  investigation,  a  total  of  467  that  were 
artificially  fed  on  cow's  milk,  were  removed  from  their  mothers 
immediately  after  they  were  born  and  divided  into  three  groups  as 
follows : 

Group  1,  155  guinea  pigs,  fed  raw  milk. 
Group  2,  156  guinea  pigs,  fed  pasteurized  milk. 
Group  3,  156  guinea  pigs,  fed  boiled  milk. 

As  this  large  number  of  new-born  animals  could  not  be  secured  or 
properly  handled  at  one  time,  notwithstanding  that  the  guinea-pig 
breeding  stock  at  the  Experiment  Station  is  abundant  and  prolific,  the 
actual,  artificial  feeding  of  young  guinea-pigs  extended  over  a  period  of 
ten  months,  from  January  to  October,  inclusive.  Each  time  new-born 
animals  were  selected  from  the  breeding  pens  they  were  divided  into 
three  equal  lots,  and  one  lot  added  to  each  of  the  three  previously 
designated  groups. 

The  milk  for  the  tests  was  obtained  from  Experiment  Station  tuber- 
culin-tested cows ;  in  quality  it  was  equal  to  or  better  than  the  best  milk 
obtainable  at  any  price  in  our  cities,  and  none  of  it  was  more  than  eight 
hours  old  at  the  time  it  was  fed  to  the  guinea-pigs.  The  pasteurized 
milk  was  exposed  to  a  temperature  of  60  C.  (140  F.)  for  twenty  minutes 
and  then  rapidly  cooled,  and  the  boiled  milk  was  slowly  heated,  in  about 
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ten  minutes,  to  the  boiling  point,  and  kept  at  that  temperature  one 
minute  and  then  rapidly  cooled. 

During  the  first  twenty  days  of  their  lives  the  guinea-pigs  were  fed 
five  times  daily  with  a  special  nursing  apparatus,  consisting  of  a  grad- 
uated glass  tube  fastened  to  a  wooden  stand  by  means  of  screw  clamps 
and  communicating  through  a  fine  rubber  tube  with  a  nipple.  The  little 
animals  quickly  learned  the  use  of  this  apparatus  and  showed  as  much 
affection  for  it  as  an  artificially  fed  infant  shows  for  its  bottle. 

The  amount  of  milk  given  at  each  feeding  was  1  cubic  centimeter. 
After  the  twentieth  day  a  pan  of  milk  was  accessible  to  the  guinea-pigs 
for  ten  days  longer,  and  then  all  milk  was  withdrawn  from  their  diet. 
From  the  beginning  the  animals  had  access  to  other  food  than  milk,  and 
most  of  them  began  to  eat  small  quantities  when  they  were  only  a  few 
days  old. 

An  attempt  was  made  to  do  the  same  work  with  rabbits,  but  the 
death-rate  among  them  during  the  first  ten  days  was  so  high  that  it  was 
abandoned.  Even  when  the  young  rabbits,  which  are  born  with  their  eyes 
closed  and  their  bodies  naked,  were  kept  in  a  soft  nest  in  an  incubator 
after  removal  from  their  mothers,  most  of  them  died  before  they  were  a 
week  old. 

The  difference  in  the  value  of  the  three  kinds  of  milk,  raw,  pasteur- 
ized and  boiled,  was  measured  in  two  ways  —  by  the  mortality  among 
the  experimental  animals  and  by  the  average  weight  at  different  periods 
of  the  animals  that  remained  alive.  The  accompanying  table  gives  the 
mortality  record. 

TABLE  1. — Percentage  Mortality  Amoxg  the  Guinea-Pigs 


Young 

with 

Mothers, 

Per  Cent. 

Young  Fed  Artificially  on  Cow's  Milk 

Mortality 

Raw 
Per  Cent. 

Pasteurized, 
Per  Cent. 

Boiled 
Per  Cent. 

First  ten  days 

First  twenty  days . . 
First  thirty  days.  .  . 
First  year  

4.0 

5.0 

6.0 

14.0 

27.74 
40.00 
44.52 
52.90 

30.13                     27.56 
46.16                     39.74 
51.28                     42.95 
53.85                     46.79 

The  first  column  of  percentages  is  based  on  guinea-pigs  that  were 
raised  by  their  mothers  in  the  Experiment  Station  breeding  pens,  from 
which  all  the  animals  for  the  investigation  were  derived. 

The  enormous  difference  in  this  table  between  the  death-rates  of  the 
guinea-pigs  that  remained  with  their  mothers  and  those  that  were  fed 
artificially  on  eoVs  milk,  or  the  milk  of  a  foreign  species,  is  very 
impressive.    The  percentage  death-rate  for  the  guinea-pigs  left  with  their 
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moth(M'8  is  hiiscd  on  all  the  _voiiii<f  horn  alive,  woaklinjjs  as  well  as  others, 
and  no  woaklinizs  were  selected  for  the  ai1i(icial  rccdin^f  tests.  Tf  we  bear 
this  ill  mind,  the  diU'erenee  hctwccn  the  nsc  of  mother's  milk  under 
natural,  and  of  the  foreii,'Ji  milk  iindei'  artilieial,  conditions  will  be 
recoi!;nized  as  I'eally  greater  than  the  fi<;ures  in  the  table  show  it  to  be. 
The  ditl'erence  between  the  results  with  the  I'aw,  ])asteurized  and 
boiled  milk  are  in  I'avoi'  of  the  boiled  milk.  l)urin<i:  the  first  thirty  days 
of  life  tliere  is  no  well-marked  dillV'rence  between  the  raw  and  boiled 
milk,  and  holh.  une.xpeetedly.  have  a  better  record  than  the  |)asteurize(|. 
which  latter,  however,  seems  to  have  left  the  animals  alive  at  the  end  of 
thiiiy    days    in    such    condition    that    a    sufTicient    pi-oportion    of    them 
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Fig.    1. — Ap]);uatiis    with    wliicli    yoiniji    jiiiiiioa-pigs    wcro    artiliciallv    tVd    on 
cow's  milk. 


remaincil  ali\e  during  the  lollowing  eleven  months  to  make  the  records 
for  tlie  raw  and  pasteurized  milk  at  the  end  of  the  year  ])ractically  alike. 
The  percentage  mortality  table,  reduced  to  its  simplest  terms,  means 
that,  in  four  groups  of  iiew-born  guiuea-pigs,  each  of  which  was  com- 
posed of  156  animals,  134  of  the  natural  group  were  alive  at  the  end  of 
the  year,  while  of  the  other  three  groups,  only  74  raw,  72  pasteurized  and 
8;5  boiled  cow's  milk  animals  survived.  The  natural  group  is  ol  animals, 
equal  to  nearly  one-third  of  the  total  number  in  each  group,  ahead  of  the 
boiled  cow's  milk  grouj),  which  latter  is  0  animals  ahead  of  tln>  raw  and 
11  ahead  of  the  pasteurized  cow's  milk  groups. 
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Tlie  better  showing  of  the  boiled  milk  must  be  considered  with  a  clear 
appreciation  of  the  fact  that  we  are  not  dealing  with  ordinary  com- 
mercial milk,  but.  on  the  contrary,  with  a  milk  of  sujK'i'lative  (jnalily. 

The  causes  of  death  were  mainly  intiammation  of  the  stomach  and 
bowels  and  pneumonia.  The  post  mortem  examination  of  some  of  the 
animals  that  died  very  young  revealed  no  satisfactory  lesions  to  account 
for  death. 

The  next  table  (Table  2)  shows  the  average  weight  of  the  guinea-pigs 
in  each  group  at  different  ages. 

TJie  first  column  of  Table  2  is  based  on  the  average  weight  of  100 
guinea-pigs  raised  under  normal  conditions  in  the  Experiment  Station 
breeding  pens. 


TABLE   2. — Average  Weight   ix   Grams  of   Gtixea-Pigs   at  Different   Ages 


Time  of  Weighinor 

Youno-  with 
Mothers 

Young  Fed 

Raw  Cow's 

Milk 

Young  Fed 
Pastevirized 
Cow's  :\lilk 

Young  Fed 

Boiled 
Cow's  :\riik 

At  birth 

75.94 

75.94 

76.04 

76.22 

intli  dav  of  life 

127.34 

116.27 

118.37 

119.35 

20th  day  of  life 

182.84 

175.19 

176.68 

180.57 

30th  dav  of  life 

234.65 

228.81 

230.04 

233.71 

50th  dav  of  life 

349.15 

317.25 

320.23 

318.36 

80th  dav  of  life 

502.29 

422.16 

427.17 

430.49 

110th  dav  of  life 

597.76 

528.30 

523.84 

531.88 

140th  dav  of  life 

671.56 

587.81 

596.72 

592.43 

170th  day  of  life 

732.34 

045.29 

655.69 

646.07 

200th  dav  of  life 

776.63 

697.12 

700.15 

699.14 

230th  dav  of  life 

822.00 

741.14 

741.65 

750.58 

2C0th  dav  of  life 

858.84 

789.48 

781.61 

795.42 

290tii  dav  of  life 

913.27 

817.87 

813.08 

839.46 

320th  dav  of  life 

944.07 

853.81 

836.15 

879.71 

350th  dav  of  life 

965.23 

885.03 

872.99 

904.86 

End  of  first   year.  .  .  . 

974.29 

895.51 

888.40 

920.86 

Tt  is  remarkable  how  nearly  the  average  weights  of  the  guinea-pigs 
in  the  different  groups  correspond  on  the  thirtieth  day,  or  ten  days  after 
weaning.  This  is  partly  due  to  the  fact  that  the  weaker  and  less  thrifty 
animals  in  the  artificially  fed  groups  had  been  practically  all  eliminated 
by  death  before  they  were  thirty  days  old,  and  that  a  much  larger  pro- 
portion of  the  weaker  and  less  thrifty  remained  alive  under  natural 
conditions.  After  the  thirtieth  day  the  average  weight  in  the  natural 
group  increased  more  rapidly  than  in  the  artificial  groups,  and  at  the 
end  of  the  year  shows  a  clear  advantage  of  53.5  gm.  over  the  heaviest 
artificial  group. 

As  in  the  mortality  records,  the  boiled  milk  weight  record  is  distinctly 
better  than  that  of  either  the  raw  or  the  pasteurized  milk,  and  the 
pasteurized  drops  a  little  behind  the  raw  milk. 
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ft  is  iiol  fail-  1(1  liasc  coiulnsioiis  (Hi  siicli  sli<;ht  difT'ereiicos  as  we  havf 
ill  this  iii\csti,Mati()ii.  Iiotli  as  Id  mortality  and  wciirlit,  betwoon  the  raw 
and  pasteurizfd  milk  animals,  else  one  mi,L;lit  he  inclined  to  infer,  with 
tlie  better  records  for  the  huilcd  milk,  that  the  milk  of  a  foreign  species, 
wlien  it  is  used  as  food  for  nnucaned  animals,  contains  both  desirable 
and  objectionable  tlierniolabile  elements,  and  that  the  desirable  elements, 
wliicli   we  can   well  aifoi'd   to  sacrifice  to  be  rid  of  the  objectionable,  are 


Fig.   2. — Younji;  f;uiiiea-i>i<;  ticing  fed   ;ntitici;illy   on   f(>\v"s   mil 
was  all  done  in  fly-proof  capes. 


affected  by  lower  degrees  of  heat  to  a  greater  extent  than  the  latter.  If 
the  difference  between  the  raw  and  the  pasteurized  milk  was  as  great  as 
the  difference  between  tlie  raw  and  the  boiled,  we  would  have  satisfactory 
srrounds  for  this  inference.  Incidentallv,  T  would  like  to  sav  that  there 
are  problems  along  this  line  regarding  wliicli  we  are  very  much  in  the 
dark,  and  that,  apart  from  any  treatment  artificially  used  milk  may 
require   because   of   its   contamination    with    ]>athogenic  or   other   micro- 
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organisms,  we  have  just  as  mueh  evidence  to  support  a  hypothesis  to  the 
end  that  the  milk  of  one  species  should  be  neutralized  by  heat  before  it 
is  used  as  food  for  the  unweaned  young  of  another  sjjecies,  as  to  support 
the  more  commonly  entertained  hypothesis  that  the  milk  of  one  species 
contains  thermola'jile  properties  tiiat  are  valuable  foi-  the  young  of 
another  species. 

From  the  guinea-pigs  that  were  ali\e  and  well  when  they  reached  the 
age  of  1  3'ear,  a  number  of  males  and  females,  fair  representatives  of 
each  of  the  different  groups,  were  selected  and  placed  under  conditions 
identical  with  those  under  which  the  Station's  regular  breeding  stock  is 
kept,  and  this  gave  us  the  data  on  which  Table  3  is  based. 

The  young  were  kept  under  observation  until  they  were  30  days  old, 
at  which  age  there  was  no  material  difference  among  those  from  different 
groups  of  parents. 

TABLE    3. — Breeding    Record 


(iuinea-Pigs  Raised  on 

No.  of 
Males 

No.  of 
Females 

No.  of 
Litters 

No.  of 
Young 

Young 
Young         Living 
Born             Less 
Dead     j       Than 
30  Days 

Young 
Alive  at 

End  of 
30  Days 

.Motliei's  milk 5 

Raw  cow's  milk 5 

Pasteurized    cow's   milk             5 
Boiled  cow's  milk 5 

15 
15 
15 
15 

62        1        210 
37        i        120 
52                170 
52        1        177 

12                 11 

15        j            6 
15        t            8 
11        1          10 

187 

99 

147 

156 

Table  3  shows  clearly  that  the  artificial  feeding  of  young  animals  on 
the  milk  of  a  foreign  species  imposes  a  handicap  which  may  persist  long 
after  the  milk-drinking  period  of  life  has  been  left  behind.  The  naturally 
raised  guinea-pigs  show  a  greater  productivity  than  the  artificially  raised, 
and  again  the  boiled  milk  is  more  satisfactory  than  the  raw  or  the 
pasteurized. 

For  the  very  poor  record  of  the  raw  milk  at  this  stage  of  the  investi- 
gation, however,  a  fairly  satisfactory  explanation  has  been  found,  and 
this  is  based  on  the  fact,  discovered  by  Dr.  W.  E.  Cotton  and  myself,  that 
the  bacillus  of  infectious  abortion  of  cattle  commonly  occurs  in  the  milk 
of  infected,  apparently  healthy  cows  that  produce  healthy  calves  at 
full  term. 

Wliile  milk  was  being  fed  to  our  guinea-pigs  it  was  not  known  that 
one  cow  in  the  herd  that  supplied  the  milk  was  infected  with  the  abortion 
bacillus,  and  I  do  not  see  how  we  could  have  known,  or  discovered,  or 
guarded  against,  this  condition.  At  the  time  it  was  not  known  that  the 
abortion  bacillus  of  cattle  causes  peculiar,  almost  unmistakable  lesions  in 
guinea-pigs,    which    develop   slowly,    rarely   cause    death    and    gradually 
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(.lisappear.  .Ni'itlicr  \\;is  il  kimwii  tlial  the  Itacillii.-  is  eliiiiiiuiteil  Itkiii 
the  bodies  of  iiircctcd  (-((ws  witli  tlicii-  milk,  as  it  iiad  never  been  (k-nioii- 
strated  to  occur  in  milk,  ("ottdii  and  I  had  prcviuu.^^ly  discovered  the 
le.«ions  of  abortion  discas"  in  uiniifa-piizs  inoculated  with  samples  of  milk 
from  the  District  of  Columhia  supply,  ami  in  guinea-pigs  inoculated  with 
milk  from  one  Experiment  Station  cow  that  was  not  in  contact  with  the 
liealthy  herd,  but  we  did  not  know  the  cause  of  the  lesions.  It  was  not 
till  sometime  afterward  before  we  isolated  a  bacillus  from  the  lesions  in 
the  guinea-pigs,  and  another  interval  of  time  elapsed  before  the  bacillus 
was  positively  identified  as  the  etiological  factor  of  infectious  abortion 
in  cattle. 

The  occurrence  of  the  abortion  bacillus  in  the  milk  of  infected  cows 
is  now  supported,  not  only  by  the  evidence  supplied  by  Cotton  and 
mvself,  but  also  bv  the  Avork  of  Theobald  Smith  and  Marsliall  Fabvean 


¥\g.  3. — A  youii^  guiiu'a-pij:  tliHinuglily  aequiiiiitfd  witli  its  nrtificial  foster 
mother. 

and  others.  In  our  work  at  the  Experiment  Station  we  have  found  ample 
reasons  for  believing  that  many,  if  not  most,  cows  that  become  infected 
with  the  aI)ortioii  liacillus  remain  chronic  carriers  for  long  periods  of 
time,  probably  permanent  carriers,  and  that  the  bacillus  is  of  common 
occurrence  in  the  milk  of  cows  that  have  ceased  to  abort  and  have 
produced  several  normal,  healthy  calves  in  succession.  "We  have  records 
of  two  cows,  one  the  mother  of  eight  and  the  other  of  three  calves,  the 
milk  of  which  was  infected,  though  neither  had  ever  aborted.  Among 
aborting  cows  the  bacillus  api)ears  in  the  milk  before  an  abortion  occurs, 
and  in  one  instance  was  discovered  in  the  milk  f)f  a  cow  that  did  not 
abort  until  255  days  later. 

It  must  be  clear  from  this  that  the  bacillus  of  infectious  abortion  of 
cattle  is  a  factor  we  cannot  all'ord  to  omit  from  consideration  when  our 
choice  lies  between  the  use  of  raw  and  heated  milk.  We  don't  know  as 
yet  what  effect  the  bacillus  has  on  Inunan  health,  but  we  do  know,  if  the 
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geiiei-al  literature  on  the  subject  is  reliable,  that  it  is  i)athogenic  for 
widely  different  species  of  animals,  and  that  it  is  a  remarkable  organism 
because  of  the  long  time  it  nuiv  linger  in  the  bodies  of  its  hosts  with 
undiminished  virnlence,  and  that  long  periods  of  time  may  elapse 
between  its  entrance  into  the  bodies  of  its  victims  and  a  manifestation  of 
the  disease  it  causes. 

Infectious  abortion  has  become  so  common  among  cattle,  and  seems 
to  be  spreading  so  rapidly,  that  I  have  come  to  the  conclusion  that  its 
influence  on  animal  industry,  from  the  strictly  economic  stand,  is  even 
more  to  be  feared  than  that  of  bovine  tuberculosis.  In  a  series  of  milk 
tests  made  at  the  Experiment  Station,  in  which  516  samples  of  milk  f]-om 
90  dairies  were  injected  into  1,068  guinea-pigs,  103  guinea-pigs  became 
affected  with  abortion  disease,  and  the  milk  distributed  by  29  dairies 
was  proved  to  be  infected,  from  lime  to  time,  with  abortion  bacilli. 

But  to  return  to  the  breeding  record  of  our  guinea-pigs  in  the  milk 
feeding  investigation :  When  the  guinea-pigs  were  killed  at  the  end  of 
the  investigation  and  examined  post  mortem,  it  was  found  that  several 
of  those  in  the  raw  milk  group  showed  lesions  of  aliortion  disease.  Xow, 
as  abortion  disease  in  cattle  interferes  somewhat  with  conception,  it 
is  possible  that  the  smaller  number  of  litters  born  by  the  raw  milk 
guinea-pigs  may  have  been  due  to  the  same  cause,  although  we  are  not 
sure  of  this.  Only  one  among  the  fifteen  raw  milk  females  used  in  the 
breeding  tests  showed  lesions  of  abortion  disease,  and  the  infrequency 
of  the  disease  among  the  guinea-pigs  of  the  group  generally  indicates 
that  the  abortion  bacillus  did  not  become  a  factor  until  the  milk  feeding 
part  of  the  tests  Avas  near  its  end.  Young  born  dead  were  no  commoner, 
but  formed  a  greater  proportion  of  the  total  number  of  3'oung  produced, 
among  the  raw  than  among  the  pasteurized  milk  guinea-pigs.  The 
slightly  greater  productivity  of  the  boiled  than  of  the  pasteurized  milk 
guinea-pigs  is  important  mainly  because  it  gives  us  still  another  record 
in  which  boiled  cow's  milk  is  proved  superior  to  raw  and  pasteurized 
milk  as  a  food  for  young,  unweaned  guinea-pigs. 

The  first  lesson  the  investigation  teaches  is,  that  the  artificial  use  of 
the  milk  of  a  foreign  species,  as  a  food  for  unweaned  animals,  is  a  more 
lasting  handicap  than  it  is  generally  believed  to  be.  The  human  organism 
is  infinitely  more  complex  than  that  of  the  guinea-pig,  and  may,  there- 
fore, suffer  in  many  ways  that  cannot  be  demonstrated  by  tests  with 
guinea-pigs. 

The  second  lesson  is  that  it  is  constantly  becoming  more  and  more 
apparent  that  we  lack  the  means  to  produce  cow's  milk  that  is  constantly 
free  from  pathogenic  agents,  just  as  the  number  of  instances  are  increas- 
ing which  prove  that  seemingly  healthy  inrlividnals  often  are  dangerous 
disseminators  of  disease  srerms. 
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The  iliird  lesson  is  thai  the  time  has  come  to  ask,  when  a  foreign 
milk  is  substituted  i'or  ihi'  milk  natural  t(j  the  ,s])eeies,  whether  the 
modifyiiio-  effect  of  heat,  in'espectixe  ol'  the  trejitment  living"  yjathogenie 
eontaminations  require,  mav  not  he  benedcial  rather  than  objectionable? 

Finally,  it  is  my  sincere  ho[)e  that  no  one  will  conclude  from  my 
))aper  that  I  umk'ixaluc  tlie  magnificent  woik  of  the  American  Associa- 
tion of  Medical  Milk  Commissions.  Milk  is  a  cause  of  much  disease, 
and  there  are  several  kinds  of  milk  that  are  responsible  for  this  charge. 
Dirty,  stale,  adulterated  or  otherwise  objectionable  milk,  raw,  pasteurized 
or  boiled,  is  and  remains  a  menace  to  health.  Heat,  applied  to  milk,  is 
not  a  renovating,  rejuvenating  or  a  cleansing  agent ;  all  we  can  expect 
of  it  is  to  neutralize  those  specific  germs  of  disease  that  find  their  way 
into  milk,  which  is  the  best  culture  medium  for  bacteria  among  all 
articles  of  food,  in  spite  of  our  utmost  care  to  exclude  them. 

Infected  milk?  Unless  I  am  greatly  in  error,  I  believe  those  who 
have  studied  the  question  impartially  cannot  be  far  from  the  conclusion 
that  the  infants  who  must,  \mfortunately,  be  fed  artificially  on  cow's 
milk  or  the  milk  of  a  foreign  specie.?,  and  invalids  whose  diet  is  restricted 
as  a  whole  or  in  part  to  milk,  should  receive  properly  certified  milk 
efficiently  pasteurized,  or  prefei'ably,  boiled,  and  that  the  general  milk- 
supply  should  be  made  as  good  as  the  economic  conditions  affecting  the 
production  and  liandling  of  milk  permit,  and  should  be  ])ro]K'rly  pas- 
teurized, or  preferahly.  boiled,  under  official  su])ervisioii. 


THE    KOEXTGEX   RAY   IN    PYLORIC   OBSTRUf'TIOX 

L.   R.   DE   BUYS,   M.D. 
Assistant    Professor   Diseases   of   Children,   Tulane   University 

NEW    ORLEANS,    I.A. 

Much  information  iias  been  gathered  since  tlie  ptiidy  of  the  stomacli 
was  begun  with  the  Roentgen  ray  in  conjunction  with  bismuth.  In  the 
adult  the  size,  position,  shape,  function  and  presence  of  tumors  may  be 
ascertained  with  a  great  amount  of  accuracy.  In  the  baby,  however,  the 
conclusions  arrived  at  in  the  study  of  the  adult  stomach  are  of  limited 
value.  Some  work  has  been  done,  but  much  more  is  yet  to  be  done  before 
the  information  obtainable  by  means  of  the  Roentgen  ray  in  the  study 
of  the  baby's  stomach  will  be  had. 

1'he  Roentgen  ray  has  revealed  to  us  the  erroneous  impressions  we 
have  entertained,  more  especially  regarding  the  position,  size,  shape  and 
function  of  the  baby's  stomach.  Further  studies  will  show,  among  other 
things,  the  influence  of  the  quantity,  quality  and  composition  (including 
the  elements  and  reaction)  of  the  food  given  on  the  function  of  the 
baby's  stomach.  The  time  the  stomach  begins  to  empty  itself  has  been 
shown  to  be  much  earlier  than  was  thought,  and  the  presence  of  a  given 
feeding  has  shown  that  it  remains  in  the  stomach  longer  than  we  believed. 
On  the  other  hand,  the  Roentgen  ray  with  the  aid  of  bismuth  corroborates 
our  former  clinical  observations  as  to  the  effect  of  high  fats  in  retarding 
the  emptying  of  the  stomach.  Further  study  with  reference  to  the  causes 
which  influence  the  various  reflexes  of  the  stomach  and  duodenum  will 
be  of  interest  in  illustrating  the  work  already  done  by  the  physiological 
chemist.  It  will  be  seen,  therefore,  that  much  is  yet  to  be  done  in  the 
study  of  the  normal  stomach  before  definite  conclusions  can  be 
determined. 

By  closer  attention  to  the  Roentgen  ray  and  bismuth  observations  in 
the  examination  of  the  infant's  stomach,  it  is  possible  that  a  means  of 
differential  diagnosis  will  be  obtained  which  will  be  of  value,  especially 
in  young  infants,  and  more  particularly  in  conditions  in  which  obstruc- 
tion of  the  pylorus  is  suspected.  It  may  also  explain  certain  phenomena 
which  make  the  differential  diagnosis  between  pylorospasm  and  liyper- 
trophic  pyloric  stenosis  difficult. 

While  the  diagnosis  of  pyloric  obstruction  is  an  easy  one  to  make,  it 
is  at  times  difficult  to  differentiate  between  a  severe  pylorospasm  and  an 
hypertrophic  ])yloric  stenosis,  and  when  it  is  considered  tliat  time  is  a 


*  Read  in  tlie  Section  of  Diseases  of   C  liildicn   of  tlie  American   ^fcdical   Asso- 
ciation, at  tlie  Sixty-Fointli   Annual   Session,   licld  at   Minneajiolis.  June.   101.3. 
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vital  element  in  some  instances  every  means  to  corroborate  a  diagnosis 
is  essential.  It  is  believed  by  some  that  in  a  marked  case  of  pylorospasm 
with  symptoms  of  loss  of  gronnd.  it  should  be  treated  surgically, 
while  others  do  not  concur  in  this  bcliof.  Uowcvcr,  if  we  are  reasonably 
certain  that  pylorospasm  is  the  coiidiiion  under  consideration,  procras- 
tination can  better  be  ])raiti(c(l  in  the  adjustment  of  food  than  in 
stenosis.  Before  arriving  at  any  dflinitc  conclusions  in  the  differential 
diagnosis  by  means  of  the  Roentgen  ray  witli  the  aid  of  bismuth  in  these 
two  conditions,  it  will  require  a  study  of  many  typical  cases  in  which 
absolute  proof  is  shown  either  at  subsequent  operation  or  necropsy  that 
a  tumor  is  or  is  not  present ;  and  in  order  that  these  observations  may 
be  of  the  greatest  value  they  should  be  made  in  some  uniform  way.  By 
this  I  do  not  mean  that  all  cases  should  go  to  operation  in  order  to  secure 
the  information  desired,  but  even  in  those  cases  in  which  the  infant 
progresses  satisfactorily  much  information  nniy  be  obtained.  Xot  only 
should  the  observations  be  made  early,  but  also  later  in  childhood  and 
in  after-life,  in  order  that  a  better  insight  into  the  prognosis  of  these 
cases  may  be  had. 

There  is  no  doubt  that  there  are  two  distinct  conditions  which  may 
cause  an  obstruction,  namely,  a  pylorospasm  and  an  hypertrophic  pyloric 
stenosis,  and  that  either  condition  may  exist  alone.  Evidence  is  plentiful 
to  show  also  that  an  hypertrophic  pyloric  stenosis  may  have  associated 
with  it  spasm  of  the  pylorus.  The  obstruction  caused  by  the  hypertrophic 
pyloric  stenosis  may  vary,  as  C'autley^  says,  "from  a  degree  which  is  fatal 
unless  relieved  surgically  to  a  slight  hyper])lasia  which  is  compatible 
with  life." 

Various  theories  and  views  have  been  advanced  for  the  etiology  of 
pylorospasm  and  of  hypertrophic  pyloric  stenosis,  but  as  these  do  not 
concern  this  paper  a  discussion  of  them  will  not  be  considered.  Suffice 
it  to  say  that  pylorospasm  is  a  functional  obstruction  of  the  pylorus, 
wdiile  hypertrophic  pyloric  stenosis  is  an  organic  obstruction  due  to  an 
hypertrophy  of  the  circular  muscular  layer  of  the  pylorus,  and  at  times 
also  a  slight  thickening  of  the  longitudinal  muscular  layer,  with  the 
mucosa  swollen  and  thrown  ijito  longitudinal  folds. 

When  the  pylorospasm  is  severe  it  produces  the  effect  of  an  hyper- 
trophic pyloric  stenosis,  while  if  the  hy]>ertrophic  pyloric  stenosis  is  mild, 
but  asvsociated  with  pylorospasm,  it  may  simulate  a  simple  pylorospasm. 
The  inconstancy  in  the  severity  of  the  symptoms  in  a  case  of  hy])er- 
tropliic  pyloric  stenosis  is  explained  in  the  latter  way.  In  pylorospasm 
the  symptoms  cease  when  the  cause  is  removed,  but  in  hypertrophic 
pyloric  stenosis  the  obstruction  is  permanent.  Since  the  hypertrophic 
pyloric   stenosis   is  a   permanent   condition,   and   since  many   cases   are 
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greatly  handicapped  for  life  by  the  obstruction,  and  since  operation  does 
not  interfere  with  the  chemism  of  the  gastro-intestinal  tract,  surgical 
attention  should  be  promptly  given  in  those  cases  needing  it. 

The  greatest  dijfficulty  lies,  as  has  been  said,  in  differentiating  a  severe 
pylorospasm  from  a  mild  hypertrophic  pyloric  stenosis,  the  reason  being 


Tig.  1. — Charles.  Taken  immediately  after  giving  food  by  gavage.  In  this 
and  the  following  illustrations,  the  plate  was  in  front,  and  the  tube  behind 
the  patient,  so  that  the  roentgenograms  are  viewed  postero-anteriorly. 

Plate  1  (9:471/^  a.  m. )  :  Note  sjiape  of  the  stomach  and  the  waves.  The 
stomach  is  squeezing  the  food  out.  Duodenal  stream  is  clear,  as  is  also  stream 
passing  through  pylorus.     Some  food  has  already  left  the  stomach. 

Plate  2    (9:57%  a.  m.)  :     Note  waves,  also  duodenal  stream  broken. 

Plate  3    (10:071/4  a.  m.):      Note  waves.     Duo(lenal   stream  visible. 

Plate  4  (10:22  p.  m.)  :     Note  waves.     Colon  can  be  clearly  seen  filled  witli  gas. 

Plate  5  (12:04  p.  m.):  Baby  has  been  fed.  Note  that  the  bismuth  meal  is 
being  forced  out  by  the  new  feeding  which  appears  as  absence  of  shadow.  Duodenal 
stream  is  plainly  seen. 

Plate  6  (2:50  p.  m.)  :  Residue  in  stomach.  Bisnuith  has  reached  the  ascend- 
ing  colon. 

Plate  7  (5:04  p.  m.)  :  All  bismuth  out  of  small  intestines  and  in  ascending 
tran.sverse  and  splenic  flexure  of  colon. 

Plate  8  (8:55  a.  ni.,  23  hours  after)  :  All  ])ismuth  has  been  passed.  Colon  is 
outlined  with  eas. 


the  similarity  of  symptoms.  The  on.set,  vomiting,  peristalsis,  constipa- 
tion and  loss  of  weight,  are  found  in  both.  A  tumor  may  be  palpated  in 
spasm,  and  it  may  not  be  palpated  in  hypertrophic  pyloric  stenosis. 
Cumston^  states  tliat  pyloric  tumor  was  detected  in  only  25  per  cent,  of 


2.  Cumston:      Interstate  Med.  Jour..  April.    1911.  xviii.  401. 


a  long  list  ol"  cases  studieil,  and  Cautlev'  slates,  '"l  have  seen  cases  in 
which  the  pylorus  was  said  to  be  distinctly  palpable  and  yet  no  hyper- 
trophy found  after  death."  Morse*  states  that  "it  is  never  safe  to 
conclude  that  there  is  no  tumor,  liowever,  unless  the  abdomen  has  been 
examined  with  the  stomach,  both  full  and  empty,  and  with  the  abdominal 
walls  relaxed,  if  necessary,  under  an  anesthetic."  It  would  seem,  there- 
fore, that  some  means  other  than  the  palpation  of  the  pylorus  is  needed 
to  aid  in  the  differential  diagnosis  of  the  two  conditions  causing  pyloric 
obstruction.  From  observations  already  made  the  Roentgen  ray  promises 
to  fill  tlie  Jiecd  which  is  so  urgent.  By  its  use  we  will  be  better  able  to 
say  that  this  case  should,  and  this  case  should  not,  be  surgical,  and  it  is 
very  likely  that  the  mortality,  wliich  is  now  about  50  per  cent.,  will  be 
greatly  reduced  because  the  babies  will  be  referred  to  the  surgeon  before 
they  become  bad  surgical  risks.  It  is  safe  to  prophesy  that  the  Eoentgen 
rav  will  become  a  routine  measure,  as  it  should  be,  in  the  diagnosis  of 
cases  of  pyloric  obstruction. 

The  ultimate  outcome  of  eases  of  pyloric  stenosis  is  variable.  They 
must  be  considered  from  two  standpoints:  those  operated  on  and  those 
not  operated  on.  In  the  first  group  are  those  who  survive  the  operation 
and  escape  the  complications  which  arise  incident  thereto,  recover,  and 
continue  as  healthy  normal  children,  though  the  pylorus,  unless  a  pyloro- 
plasty is  performed,  remains  the  same,  as  has  been  shown  later  by  autopsy 
( Morse-Murphy- Wohlbach^),  and  the  food  leaves  the  stomach  tlirough 
the  stoma  as  is  seen  in  the  cases  of  Scudder."  I  know  of  no  instance  in 
which  it  has  been  shown  that  the  food  leaves  the  stomach  through  the 
pylorus  following  gastro-enterostomy  for  complete  obstruction.  In  other 
words,  if  the  obstruction  is  so  complete  as  to  necessitate  operation  it 
remains  so.  In  the  second  group  are:  (a)  those  borderline  cases  in 
which  the  patients  have  escaped  operation,  but  who  would  have  been 
much  better  off  had  they  been  operated  on;  they  remain  punv  and  mueli 
below  par,  have  occasional  gastric  upsets,  and  are  inclined  to  suffer  later 
from  gastric  dilatation;  (b)  those  patients  who  have  had  marked  symp- 
toms due  to  a  spasm  engrafted  on  the  stenosis  and  who,  when  the  spasm 
has  subsided,  convalesce  and  become  normal  children,  the  stenosis  being 
only  of  degree;  and  (c)  those  cliildren  who  may  have  had  slight  symp- 
toms, but,  under  the  proper  care,  have  convalesced  entirely. 

With  the  modern  appliances  it  is  not  necessary  to  anesthetize  the 
child  for  radiographs,  as  instantaneous  ])ictures  can  be  made:  and  when 
it  is  uecessarv,  an  intensifving  screen  mav  be  used.     The  observations 


3.  Cautley:     Brit.  Jour.  Child.  Dis.,  May.  190S.     Roprint. 

4.  Morse:     Am.  Jottr.  Dis.  Child..  May,  1!)11.  i.  37;^. 

5.  Morse-:\IiirpIiy-\Vohniacli :      Boston  Med.  and  Surf:.  Jour..   inOS.  clviii.  480. 

6.  Scudder:     Surg.,  Gvn.  and  Obst..   1910,  x\\,  275. 


348 


AMEh'J(A.\      .JOlhWAL     OF     DL^IJASFS     Ol'     rHIIAHy'ES 


should  be  made  imder  as  nearly  normal  conditions  as  possible.  The 
meal  should  be  at  the  regular  feeding  hour  and  consist  of,  besides  the 
usual  food,  a  quantity  of  subcarbonate  of  bismuth  equal  to  10  per  cent, 
of  the  quantity  of  the  meal.  If  the  baby  is  breast-fed  the  milk  should  be 
withdrawn  from  the  breast,  the  bismuth  mixed  with  it,  and,  as  in  the 
artificially-fed  baby,  it  should  be  given  by  gavage.  In  this  way  observa- 
tions can  be  made  immediately  after  feeding.  If  the  average  capacity  of 
the  stomach  for  the  different  ages  is  remembered,  and  the  size  of  the 
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Fig.  2. — Amelia. 

Plate  1  (11:16  a.  ni.)  :  Note  waves.  Retort  shape  stomach.  Peculiar  circle 
at  pylorus.     Some  food   (bismuth)   has  left  the  stomach. 

Plate  2  (11:20  a.  m.)  :  Note  waves.  Very  small  (juantity  of  bismuth  has 
left  the  stomach.     Note  fine  duodenal  stream. 

Plate  3  (11:3.5  a.  m.)  :  Very  little  has  left  the  stomach.  Note  waves  are  well 
marked. 

Plate  4    (12:1.5  p.  m. )  :      Note  waves.     Shadow  still  to  left  of  median   line. 

Plate  5  (1:03  p.  m.)  :  Stomach  has  become  relaxed  and  assumed  transverse 
position.  Baby  is  turned  a  little,  which  may  give  opportunity  for  faulty  reading 
of  plate  as  to  position. 

Plate  6  (3:05  p.  m.;  :  Bismuth  still  in  stomach.  Gas  in  stomach  marked. 
Bismuth   in  cecum  and  ascending  colon. 

Plate  7  (9:10  a.  m..  twenty-two  hours  later)  :  Bismuth  expelled  from  bowrl. 
Gas  in  stomach  well  marked.     Outline  of  colon  well  .seen. 


meal  made  accordingly,  the  stomach  will  not  be  overdistended  and  the 
picture  will  appear  as  under  normal  circumstances.  The  bismuth  does 
not  affect  the  function  of  either  the  stomach  or  the  bowels,  and  I  have 
found  that  the  number  of  stools  per  day  was  neither  increased  nor 
decreased. 

The  position  in  which  the  baby  is  to  be  placed  may  be  either  vertical 
or  horizontal.  AVhile  the  vertical  position  may  give  better  information 
becau.«e  of  bringing  the   viscera  covered  by  the   liver  more   into  view, 
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observations  iiiado  on  youn^-  iiil'aiits  in  this  ])osition  arc  made  under 
abnornuil  conditions.  In  llu-  ])rone  position  the  baby  may  be  placed  on 
his  abdomen  or  on  his  hack.  Observations  in  the  former  position  will 
also  be  imder  abnormal  conditions,  but  if  the  baby  is  placed  in  the  latter 
position  as  he  usually  lies  after  feeding,  the  observations  are  more  apt  to 
be  natural.  Of  course,  it  is  essential  that  the  detail  should  be  brought 
out  so  that  if  it  be  necessary  the  position  should  be  changed  to  obtain  the 
best  results,  alwavs  endoavoi-ing  to  liave  the  conditions  as  nearly  noi-mal 
as  possible. 

I'lie  information  to  be  derived  from  the  radiographs  regarding  the 
stomach  is  tlie  position,  shape,  size,  size  of  flow  through  the  pylorus  when 
the  flow  begins,  and  the  length  of  time  required  to  empty  the  stomach 
completely.    An  absence  of  shadow  is  also  significant. 

The  stomach  occupies  the  left  hypochondriac  region  and  extends 
through  the  epigastric  region  to  the  right  where  the  pylorus  is  overlapped 
by  tl;e  liver.  Its  shape  is  variable  as  has  been  shown  by  Pisek,^  and  may 
be  of  the  Scotch  bag-pipe,  tobacco-pouch,  pear,  or  retort  shape.  Tlic 
adult  fisb-book  type  is  found  only  after  the  second  year.  The  position  in 
which  the  observations  are  made  may  influence  the  shape,  as  is  shown 
by  comparing  the  radiographs  of  Pisek'  with  those  of  Ladd.^  The 
stomach  contracts  in  a  particular  manner  in  the  normal  infant  stomach : 
instead  of  the  peristalsis  which  is  seen  in  the  adult,  the  stomach  contracts 
in  all  directions  in  a  squeezing  manner.  Xature  seems  to  provide  against 
any  injury  to  the  stomach  by  having  an  air  space  which  acts  in  a  pneu- 
matic way.  It  is  possible  that  its  presence  may  be  the  explanation  of  the 
projectile  vomiting  of  the  baijy  when  there  is  an  obstruction  at  the 
pylorus.  The  size  of  the  stomach  varies  according  to  age  under  normal 
conditions,  and  it  may  be  seen  dilated  or  contracted  under  abnormal 
conditions. 

The  rapidity  with  which  the  food  leaves  the  stomach  is  surprising: 
frequently  by  the  time  a  meal  is  finished  and  an  exposure  made,  some 
food  has  already  escaped  from  the  stomach.  Position  of  the  body  does 
not  seem  to  affect  it.  It  is  not  always  possible  to  determine  the  size  of 
the  flow  through  the  pylorus,  probably  because  the  flow  of  food  is  not 
continuous.  The  food  remains  in  the  duodenum  only  a  short  time, 
passing  through  spasmodically  so  that  the  duodenal  stage  may  also  be 
missed.  The  length  of  time  required  for  the  stomach  to  become 
completely  empty  has  been  shown  to  be  variable.  Leven  and  Barret,"  in 
a  large  number  of  infants  from  2  to  6  months  old,  found  the  time  to 
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vary  between  one  and  three-quarter  hours  to  two  hours  for  both  woman's 
and  cow's  milk,  Pisek'  believes  the  probable  emptying  time  to  be  less 
than  three  liours,  and  the  average  final  emptying  time  to  be  three  hours. 
There  are  many  factors  to  be  considered,  however,  which  influence  the 
emptviiig  time  of  the  stomach.  Ladd^"  states  that  the  stomach  appears 
to  emptv  itself  of  the  greater  part  of  its  contents  from  one  and  one-half 
to  two  and  one-half  hours  and  that  the  residue  is  emptied  very  slowly. 


Fig.   3. — Lilian. 


Plate  1  (10:10  a.  m.)  :  Note  stomach  in  transverse  position.  Evidence  of 
waves.     Nothing  has  passed  into  intestines. 

Plate  2  (10:1.5  a.  m.)  :  Note  hour-glass  appearance  of  stomach.  Ball  of  bis- 
muth being  expelled.  Gas  probably  intermingled  with  bismuth.  Bismuth  in 
small   intestine. 

Plate  3  (10:25  a.  m. )  :  Note  waves.  Hour-glass  shape  of  stomach.  Ball  of 
Ifismuth  being  expelled. 

Plate  4    (10:38  a.  m.)  :      Note  four  waves  forcing  forward  balls  of  bismuth. 

Plate  5  (12:33  p.  m. )  :  Bismuth  in  ascending,  transverse  and  descending 
colon.     Ga.s  in  stomach  well  marked.     All  bismuth  out  of  stomach. 

Plate  6  (3:00  p.  m.)  :  Gas  marked  in  ascending  and  transverse  colon.  Bis- 
muth in  descending  colon.     Gas  in  stomach  well  marked. 

Plate  7    (8:50  a.  m.,  23  hours  later):     Stomach  outlined   with  gas. 


often  after  remaining  for  four,  five  or  even  seven  and  one-half  hours  in 
both  breast-fed  and  bottle-fed  babies.  An  interesting  point  is  that  the 
residue  from  the  bismuth  meal  does  not  appear  to  mix  with  a  subsequent 
meal  given  three  hours  afterward.  Experiments  of  Ladd^^  show  that 
high  fat,  fat-free  milk  and  milk  with  a  high  protein  content  retard  the 
emptying  of  the  stomach. 


10.  Ladd:      Am.  .Jolk.  Dis.  Child.,  1913.  v.  349. 
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In  obstnu'tion  of  tlic  jiylo'His  the  radiographs  show  that  the  shadows 
are  frequei'.tlv  (lilTt'i'ciit  lioiii  those  of  the  normal  stomach  in  size,  shape 
and  position,  hul  iiioic  pailiiuhuly  the  serial  radiographs  show  the 
greatest  dill'erenees  to  be  in  the  function  of  the  stomach.  Observations 
recorded  have  been  very  few,  but  from  tlie  study  of  them  the  following 
may  be  said  :  Tn  s])asm  the  sha]U'  may  not  be  altered,  and  in  stenosis  also 
the  stomach  may  not  be  altered  in  shape,  but  at  times  it  appears  as  a 
round  ball  (Murphy^-)  ;  both  conditions  may  give  the  characteristic 
waves  of  obstruction;  in  s))asm  the  ])ositi()n  may  be  the  same  as  in  the 
normal  stomach,  but  in  stenosis  the  shadow  of  the  stomach  is  frequently 
limited  to  the  left  side  and  there  is  no  shadow  in  the  pylorus  or  duo- 
denum; if  the  stenosis  is  not  complete  the  stomach  will  appear  as  in 
spasm;  the  funetion  of  the  stomach  in  spasm  is  changed  in  a  degree,  that 
is,  the  food  may  be  slower  in  beginning  to  leave  the  stomach  and  tlie 
stomach  is  emptied  spasmodically ;  it  also  may  require  a  little  longer  time 
for  the  stomacli  to  em])ty,  whereas  in  stenosis  the  food  leaves  the  stomach 
extremely  slowly  in  some  cases  and  not  at  all  in  others,  depending  on 
the  degree  of  the  stenosis.  In  Ladd's^^  case  a  very  small  quantity  of  the 
bismuth  was  seen  in  the  intestine  in  two  hours,  and  in  Scudder's"  case 
no  bismuth  had  left  the  stomach  in  four  hours. 

In  onl}^  three  of  four  cases  coming  under  my  observation  during  the 
past  ten  months  have  I  been  able  to  obtain  radiographs.  While  the 
number  is  small  t  believe  that  each  case  is  of  sufficient  interest  to  re])ort. 

CASE  REPORTS 

Case  1. — Charles  was  born  on  Sept.  9,  1913,  sixteen  days  before  he  was 
expected,  and  was  delivered  by  abdominal  cesarean  operation.  He  weighed  7 
pounds  10/16  ounce.  He  was  seen  by  me  on  the  day  of  his  birth.  The  familv 
history  was  negative,  with  the  exception  of  a  miscarriage  due  to  a  fall.  The 
first  day  the  baby  was  given  water,  which  he  vomited.  On  the  second  day  he 
was  given  1  ounce  of  a  G  per  cent,  sugar  of  milk  solution  at  two-hour  intervals, 
which  he  vomited  at  times.  On  the  third  day  he  was  put  to  the  breast.  He 
frequently  vomited  the  breast  milk.  As  the  mother  had  very  little  milk  and 
the  baby  was  losing  weight,  a  complemental  feeding  consisting  of  a  1  per  cent, 
fat,  7  per  cent,  sugar,  .90  per  cent,  protein  and  G  per  cent,  alkalinity  was  given. 
The  baby  did  not  seem  to  care  for  his  food  and  at  times  refused  to  take  it.  His 
first  yellow  stool  was  passed  on  the  eighth  day.  His  weight  at  this  time  was  6 
pounds  14  ounces.  Not  knowing  just  what  he  was  getting,  observations  were 
made  to  determine  how  much  milk  ho  obtained  from  his  mother.  By  weighing 
him  befcre  and  after  nursing  it  was  found  that  he  would  get  from  V4  to  y^  ounce 
at  each  feeding.  A  sufficient  quantity  of  the  complemental  fwding  was  given  to 
meet  his  requirements.  This  method  of  feeding  was  pursued  until  the  sixth  month, 
rhe  quantity  and  strength  of  food  being  increased  from  time  to  time,  always 
approximating  the  capacity  of  the  stomach.  Tlie  alkalinity  was  lime  water 
equal  to  50  per  cent,  of  the  amount  of  milk  and  cream.     From  the  time  this  was 


12.  Murphy:     Surgical  Clinics  of  John  B.  Murpliy,  1913.  ii,  Xo.  1. 

13.  Ladd:*  Am.  Jour.  Dis.  Child..  1913.  v.  355. 

14.  Scudder:  Surg..  Gvn.  and  Obst.,  1910.  xxi.  285. 
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l)egun  lie  comnienced  gainiiij,'  and  at  liis  sixtli  month  weighed  14  pniinds  6  9/10 
ounces. 

On  September  16  typical  peristaltic  waves  were  noticed,  and  while  the  explosive 
type  of  vomiting  became  more  pronounced,  no  tumor  v.as  positively  palpated. 
From  this  time  on  tlie  peristaltic  waves  and  explosive  vomiting  became  more  and 
more  characteristic.  At  times  he  would  vomit  over  the  side  of  the  crib  to  a 
distance  of  3  or  4  feet.  On  September  21  a  crowing  sound  was  first  heard  when 
he  was  nursing.  It  became  significant  later  as  indicating  that  his  stomach  was 
full,  as  evidenced  by  explosions  if  nursing  was  continued.  By  careful  feeding, 
particularly  as  to  composition,  alkalinity  and  quantity,  it  was  possible  to  minimize 
the  number  of  vomiting  attacks,  so  that  he  frequently  would  have  only  one  a 
day.  His  weight  was  noticed  carefully  and  showed  a  daily  gain.  His  stools 
were  normal,  there  being  only  one  daily.  The  explosions  continued  from  time  to 
time,  gradually  becoming  less  frequent  until  January  18.  when  the  last  one 
occurred.  The  waAes  became  less  and  less  evident  as  the  baby  became  fatter.  A 
discomfort  noticed  after  feeding  when  the  waves  were  apparent,  however,  con- 
tinued after  the  waves  could  no  longer  be  seen. 

Jan.  19,  1913,  the  radiographs  herewith  presented  were  made.  His  usual  feed- 
ing of  6  ounces  of  a  1.5  per  cent,  fat,  7  per  cent,  carbohydrate,  1.29  per  cent, 
protein  was  given,  to  which  was  added  three  teaspoonfuls  of  subcarbonate  of 
bismuth.  He  was  placed  in  a  horizontal  position  on  his  back.  As  will  be  seen, 
his  stomach  is  functioning  nearly  normally.  Bisnnith  was  found  in  his  stool 
five  hours  after  the  bismuth  was  given  him.  and  he  had  one  stool  as  usual  on 
that  day. 

At  present  the  baby  is  apparently  healtliy  and  his  stomach  functions  normally. 
When  last  seen  at  the  age  of  71/2  months  he  was  taking  8  ounces  of  a  3  per  cent, 
fat,  7  per  cent,  carbohydrate  and  2.10  per  cent,  protein  at  three-hour  intervals, 
and  a  cereal  jelly  once  daily.  He  weighed  16  pounds.  On  one  or  two  occasions 
when  he  had  some  acute  infection  of  his  nasopharynx  a  mercurial  purgation  fol- 
lowed by  castor  oil  was  given  and  was  well  borne. 

Ca.se  2. — Amelia  was  seen  in  the  out-patient  department  of  Touro  Infirmary 
on  Dec.  17.  1912,  when  she  was  5  weeks  old.  She  was  born  at  full  term  and 
weighed  7  pounds.  There  was  a  luetic  family  history.  She  was  breast-fed,  but 
had  frequently  vomited  since  birth.  Her  weight  when  first  seen  was  8  pounds 
414  ounces.  Her  stools  were  black  until  the  third  day.  She  was  small,  had  a 
wig.  the  posterior  bosses  were  prominent,  and  there  was  scaling  of  her  palms  and 
soles.  Otherwise  the  examination  was  negative.  On  December  21  the  Wasser- 
mann  was  negative.  She  had  been  having  three  to  four  green,  watery  stools 
daily.  She  improved  slowly,  vomited  occasionally,  and  her  stools  improved  in 
character  and  decreased  in  number.  She  was  weighed  before  and  after  nursing 
the  breast  and  showed  a  gain  of  only  2i/4  ounces.  At  her  third  month  she  was 
constipated.  She  vomited  after,  and  also  between,  nursings.  March  18  the 
mother  reported  that  the  baby  vomited  frequently,  the  vomiting  l>eing  explosive 
in  character.  She  was  having  three  to  four  stools  daily,  and  had  lost  weight. 
Her  weight  was  then  9  pounds  8  ounces,  having  lost  %  pound  since  February  24. 

Peristaltic  waves  could  be  seen,  but  owing  to  the  rigidity  of  the  abdominal 
walls  palpation  was  unsatisfactory.  Xo  tumor  was  felt.  She  got  only  2  ounces 
at  each  nursing  at  this  time.  She  was  ordered  6  ounces  of  a  weak  mi.xture  of 
a  1  per  cent,  fat,  7  per  cent,  carbohydrate,  .90  per  cent,  protein,  and  6  per  cent, 
lime  water  every  2^^  hours.  March  25  she  did  not  retain  the  food,  had  green 
stools  and  explosive  vomiting  continued. 

April  5  the  Wassermann  was  positive.  The  following  day  the  mother  was 
given  6  decigrams  of  salvarsan  and  the  baby  was  allowed  only  breast  milk. 

April  8  radiographic  observations  were  made.  She  was  given  6  ounces  of 
milk  mixture  with  three  teaspoonfuls  of  bismuth  subcarbonate  and  the  accom- 
panying radiographs  were  taken.     She  was  placed  in  the  horizontal   position   on 
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her  back.     Bowels  did  not  move  until  twenty  hours  after  the  observations  were 
made  and  bismuth  was  found  in  the  stool. 

April  26  no  explosions  since  mother  was  given  salvarsan,  and  since  inunc- 
tions of  mercury  were  begun  two  weeks  before.  At  present  the  baby  Is  continuing 
to  improve,  takes  all  food  and  is  much  better  in  every  way. 

Case  3. — Lilian  was  born  Feb.  16,  1913,  at  term.  The  confinement  was 
normal  and  the  baby  weighed  6  pounds  12  ounces.  She  was  first  seen  March 
4  because  she  was  not  doing  well.  She  was  breast-fed  and  vomited  at  times.  She 
had  several  green,  watery  stools  daily.  She  weighed  6  pounds  12  ounces.  Family 
history  was  negative  and  physical  examination  showed  a  small  baby  with  pinched 
expression,  poorly  nourished.  Otherwise  the  examination  was  negative.  She  was 
given  a  complcmental  feeding  of  2  ounces  of  1  per  cent,  fat,  7  per  cent,  carbo- 
hydrate, .90  per  cent,  protein  and  6  per  cent,  alkalinity. 

The  infant  was  again  seen  March  11  when  I  was  called  an  account  of  the 
illness  of  her  brother.  Because  of  the  baby's  appearance  the  mother  was  instructed 
to  weigh  her  before  and  after  nursing  in  order  to  determine  the  quantity  of  food 
that  the  baby  was  getting,  and  to  continue  the  complemental  feeding,  because 
she  had  gained  only  3  ounces  since  March  4  and  apparently  was  not  thriving. 
For  various  reasons  the  observations  were  delayed  and  it  was  not  until  March  21 
that  she  was  seen  again.  An  examination  of  her  mother's  milk  showed  6  per  cent, 
fat  and  specific  gravity  1.030.  The  symptoms  became  more  marked  and  on  March 
22  a  typical  explosion  was  seen.  It  was  said  that  she  had  had  such  explosions 
before,  the  first  explosion  having  occurred  shortly  after  her  birth.  At  this  time 
she  weighed  7  pounds  12%  ounces.  Peristaltic  waves  were  seen.  The  breast- 
milk  was  ordered  withheld  for  a  few  days  in  order  to  determine  whether  it  was  the 
cause  of  the  vomiting,  and  the  baby  was  given  the  complemental  food  as  already 
ordered,  except  that  4  ounces  were  given  instead  of  2  ounces,  with  lime-water 
equal  to  50  per  cent,  of  the  amount  of  milk  and  cream,  every  two  hours.  She 
began  gaining,  though  very  slowly,  and  on  March  31  weighed  8  pounds  1  3/8 
ounces.  The  symptoms  continued  and  became  more  marked,  there  were  frequent 
explosions,  and  peristaltic  waves  were  constantly  seen  during  and  after  feeding. 
Her  bowels  moved  six  times  daily;  stools  well  digested  but  soft.  The  mother 
had  allowed  her  breasts  to  stop  secreting  milk.  A  wet-nurse  was  considered, 
but  because  of  the  radiographic  findings  and  the  gain  in  the  baby's  weight  arti- 
ficial food  was  resorted  to  exclusively.  A  satisfactory  palpation  of  a  tumor  was 
obtained. 

On  April  6  she  was  given  3  1/3  ounces  of  her  regular  formula  (which  was 
at  the  time  a  1.33  per  cent.  fat.  7  per  cent,  carbohydrate,  1.20  per  cent,  protein, 
17  per  cent,  lime-water),  with  two  and  one-half  teaspoonfuls  subcarbonate  of  bis- 
muth. The  radiographs  herewith  presented  were  then  made.  She  was  placed  in 
a  horizontal  position  on  her  back.  Bismuth  was  found  in  the  stools  three  hours 
after  it  was  given.     She  had  si.x  stools,  as  usual,  the  day  of  the  observations. 

At  present  she  is  progressing  very  satisfactorily,  having  gained  1  pound  8% 
ounces  in  the  previous  twenty-two  days.  The  last  explosion  occurred  on  June  1, 
but  waves  can  be  seen  during  and  after  each  bottle.  The  cinematograph  pictures 
were  made  June  12,  1013.  She  is  now  taking  5  ounces  of  a  1.80  per  cent,  fat, 
22.5  per  cent,  carbohydrate  and  1.8  per  cent,  protein  at  each  feeding,  and  is  hav- 
ing two  perfect  stools  daily. 

DISCUSSION 

Early  in  the  case  of  Charles  (Case  1)  I  was  inclined  toward  the 
belief  that  he  had  a  congenital  hypertrophic  pyloric  stenosis  because  of 
the  history,  the  promptness  with  which  the  symptoms  began,  the  con- 
stipation, the  projectile  vomiting  and  the  peristaltic  waves.  The  loss  of 
weight  during  the  first  three  days  was  not  extreme,  but  I  believed  that 
it  was  due  to  having  begun  promptly  with  the  feeding.    The  inability  to 
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palpate  the  tumor  may  have  been  due  to  the  fact  that  there  had  not  been 
much  wasting  with  the  consequent  thinning  of  the  abdominal  walls, 
making  palpation  more  satisfactory.  However,  realizing  the  infrequency 
of  palpating  the  tumor,  failure  to  find  it  was  not  considered  unusual. 
The  slow  gain  in  weight  may  have  been  found  in  other  conditions.  At 
1  month  the  baby  weighed  8  pounds,  or  814  ounces  more  than  at  birth, 
which  was  believed  to  be  satisfactory  considering  existing  conditions. 
As  the  baby  improved,  the  symptoms  becoming  less  marked  (though  they 
persisted) ;  the  possibility  of  a  pylorospasm  being  the  cause  of  the  symp- 
toms was  not  lost  sight  of.  On  January  19,  though  the  baby  was  pro- 
gressing particularly  well,  it  was  decided  to  determine  the  function  of  the 
stomach.  The  evidence  obtained  led  me  to  believe  that  the  sjTuptoms 
may  have  been  due  in  great  part  to  spasm  of  the  pylorus  because  of  the 
excellent  functioning  of  the  stomach ;  but  the  continuation  of  peristaltic 
waves  and  the  prolonged  stay  of  the  bismuth  in  the  stomach  (more  than 
five  hours)  were  sufficient  to  warrant  a  diagnosis  of  hypertrophic  pyloric 
stenosis  a  degree  with  probable  spasm. 

In  the  case  of  Amelia  (Case  2)  the  feeding,  vomiting  and  stools 
would  suggest  a  digestive  disturbance,  but  the  projectile  vomiting  and 
peristaltic  waves,  with  the  other  symptoms,  would  indicate  a  pyloro- 
spasm. However,  the  luetic  condition  may  have  played  an  important 
role  in  this  case.  The  slowness  with  which  the  food  left  the  stomach, 
the  length  of  time  it  remained  in  the  stomach,  and  the  waves  suggest  an 
obstruction  of  the  pylorus.  The  fine  duodenal  stream  may  also  be 
indicative  of  some  obstruction.  The  peculiar  circle  in  the  region  of  the 
pylorus  and  duodenum  may  be  significant.  The  radiographs  shown  in 
this  case,  the  symptoms,  family  history,  personal  history,  and  the 
amelioration  of  the  symptoms  coincident  with  the  beginning  of  antiluetic 
treatment  (the  baby  taking  food  after,  which  before  the  treatment  she 
could  not  take),  strongly  point  to  the  luetic  condition  as  being  an  influ- 
encing factor  at  least  in  producing  the  obstruction  (probably  pyloro- 
spasm) which  was  the  cause  of  the  symptoms  in  this  case. 

In  Lilian's  case  (Case  3)  the  condition  is  one  more  especially  of 
pylorospasm  though  there  may  be  a  degree  of  hypertrophic  pyloric 
stenosis.  The  onset  of  the  symptoms,  the  characteristic  vomiting  and 
peristaltic  waves  are  indicative  of  some  obstruction.  The  frequent  stools 
would  suggest  a  spasm,  but  the  presence  of  a  palpable  tumor,  while  it 
may  be  rarely  felt  in  spasm,  is  more  suggestive  of  an  hypertrophic  pyloric 
stenosis.  However,  with  the  evidence  obtained  with  the  Roentgen  ray, 
the  position  of  the  stomach,  the  early  outflow  of  bismuth  and  emptying 
of  the  stomach,  the  condition  is  undoubtedly  due  in  a  great  measure  at 
least  to  pylorospasm. 

I  wish  to  express  my  thanks  to  Dr.  E.  C.  Samuel  for  the  radiographs  pre- 
sented in  this  paper. 
1776   State  Street. 


VULVOVAGINITIS   IN    CHILDEEN  * 

RICHARD  M.  SMITH,  M.D. 

BOSTON 

A  striking  change  has  been  evident  in  hospital  and  medical  practice 
within  the  last  ten  years.  The  advent  of  social  service  work  in  the 
hospital  routine  has  resulted  in  a  new  conception  of  many  disease 
conditions.  Certain  diseases  have  been  long  recognized  as  intimately 
connected  with  conditions  of  living,  and  steps  have  been  taken  toward 
the  prevention  of  such  diseases  and  the  protection  of  the  community  from 
the  spreading  of  the  infection.  Tuberculosis  stands  as  a  notable  example 
of  this  group.  Other  diseases  until  recently  considered  as  presenting 
almost  entirely  medical  problems,  are  now  recognized  as  having  a  large 
social  element.  As  yet  sufficient  attention  has  not  been  given  to  a  study 
of  the  social  aspect  of  these  diseases.  Vulvovaginitis  in  children  belongs 
in  this  class.  This  disease  is  confined  largely  to  hospital  practice,  which 
would  at  once  suggest  that  it  is  dependent  in  part,  at  least,  on  poor  social 
conditions.  In  the  Children's  Medical  Out-Patient  Department  of  the 
Massachusetts  General  Hospital  we  have  been  studying  these  cases  from 
the  social  as  well  as  the  medical  point  of  view. 

CLASSIFICATION 

The  ordinary  classifications^  of  vulvovaginitis  in  children  recognize 
a  non-specific  vaginal  discharge  associated  with  certain  infectious  dis- 
eases, or  with  local  inflammatory  processes,  such  as  herpes  and  impetigo. 
Such  cases  are  not  considered  here.  Another  group  includes  certain 
vulvovaginal  infections  in  which  the  etiologic  organism  appears  to  be 
some  other  bacterium  than  the  gonococcus.  A  few  such  cases  have  been 
noted  in  our  clinic.  The  exact  bacterial  etiologic  factor  in  these  cases 
undoubtedly  varies  in  different  individuals.  Genito-urinary  surgeons 
recognize  certain  cases  of  urethritis  in  the  male  which  show  profuse 
creamy  discharge  and  are  very  resistant  to  treatment,  and  in  which  an 
organism  morphologically  similar  to  the  gonococcus — the  micrococcus 
catarrhalis  —  is  found.  Two  of  our  cases  were  probably  in  this  group. 
The  third  group  of  cases  of  vulvovaginitis  includes  those  of  true  gonor- 
rheal infection.     Thirty  of  these  cases  have  been  studied. 


*Read  in  the  Section  on  Diseases  of  Children  of  the  American  Medical  Asso- 
ciation, at  the  Sixty-Fourth  Annual  Session,  held  at  Minneapolis,  June,  1913. 
*  From  the  Children's  Medical  Department,  Massachusetts  General  Hospital. 
1.  Rotch,  Holt,  Kerley,  Koplik  and  others:  Text-Books  on  Pediatrics. 
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DIAGNOSIS 

The  diagnosis  of  gonorrheal  vulvovaginitis  is  "usually  made  from  the 
finding  of  morphologically  typical  gonococci  in  a  stained  smear  from  the 
vagina.  This  is  open  to  a  possibility  of  error  in  certain  cases,  in  that 
other  organisms  may  simulate  closely  in  appearance  the  gonococcus.  A 
more  definite  diagnosis  can  be  made  by  the  means  of  cultures.  The 
isolation  of  the  gonococcus  in  pure  cultures  establishes  the  diagnosis 
beyond  question  of  a  doubt.  The  gonococcus  is  not  an  easy  organism  to 
cultivate.  The  complement  fixation  test-  is  now  used  extensively  as 
another  means  of  diagnosticating  gonorrhea  infections.  Broadly  speak- 
ing, the  fixation  test  is  like  the  Wassermann  reaction  and  is  specific  for 
the  gonococcus.  Although  there  are  at  present  certain  atypical  reactions 
not  perfectly  understood,  in  general  the  test  furnishes  a  reliable  means 
of  diagnosis  and  in  conjunction  with  the  other  tests  of  smear  and  culture 
it  is  of  distinct  assistance  in  doubtful  cases.  We  have  confirmed  our 
diagnosis  in  nine  cases  by  this  means. 

SOUECE 

The  problem  of  determining  the  source  from  which  these  children 
acquire  their  infection  presents  a  real  difficulty.  Hospital  and  school 
epidemics  have  been  recognized  and  studied  for  many  years.^  Fortunately 
at  the  present  time  such  epidemics  are  less  frequent  than  formerly.  In 
these  epidemics  we  are  dealing  with  a  known  source  of  infection  and  have 
to  discover  the  method  of  communication  from  one  patient  to  another 
within  a  given  institution.  This  is  quite  a  different  matter  from 
determining  the  source  of  infection  in  individual  patients  who  present 
themselves  for  treatment  in  an  out-patient  clinic.  Much  difficulty  has 
been  encountered  in  tracing  the  etiology  of  these  infections.  In  a  report 
of  344  cases,  Hamilton*  had  45  per  cent,  of  the  cases  with  undetermined 
sources  of  infection;  and  Spaulding,^  in  83  cases,  could  not  find  the  cause 
in  40  per  cent.  In  thirty  cases  we  have  been  able  to  determine  a  possible 
source  for  the  infection  in  all  but  five  cases,  or  16.6  per  cent.  In  one 
of  these  undetermined  cases  the  patient  came  to  the  clinic  only  three 


2.  Miiller:  Wien.  klin.  Wchnschr.,  1906,  xix,  894;  Watabiki:  Jour.  Infect. 
Dis.,  1910,  vii,  159;  Schwartz  and  McNeil:  Am.  Jour.  Med.  Sc,  1911,  cxli,  693; 
O'Neil:  Boston  Med.  and  Surg.  Jour.,  1912,  clxvii,  464;  Smith,  G.  G. :  Am  Jotje. 
Dis.  Child.,  1913,  v,  313;  Rockwood:   Cleveland  Med.  Jour.,  1913,  xii,  1. 

3.  Abt:  Jour.  Am.  Med.  Assn.,  1893,  xxxi,  1474;  Baer:  Jour.  Infect.  Dis., 
1904,  i,  313;  Holt:  New  York  Med.  Jour.,  1905,  Ixxxi,  521  and  589;  Sheffield: 
Med.  Rec,  New  York,  1907,  Ixxi,  767;  Hamilton:  Jour.  Infect.  Dis.,  1908,  v,  133; 
Butler:  Interstate  Med.  Jour.,  1910,  xvii,  510;  Wile:  Jour.  Am.  Med.  Assn.,  1910, 
Iv,  1473;   New  York  Med.  Jour.,  1910,  xcii,  501. 
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5.  Spaulding:     Am.  Joub.  Dis.  Chu-d.,  1913,  v,  248. 
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times  and  was  not  thoroughly  investigated.  One  gave  a  history  of  using 
a  dirty  railroad  toilet  just  prior  to  the  appearance  of  the  discharge.  One 
is  feeble-minded.  In  the  other  two  patients  no  reasonable  explanation 
for  the  infection  could  be  found.  Four  gave  a  history  of  assault.  One 
was  infected  in  a  hospital.  In  sixteen  cases  other  members  of  the  same 
family  or  persons  living  in  the  same  house  were  known  to  be  infected. 
Four  cases  were  of  children  who  contracted  the  disease  from  girl  play- 
mates.   Twenty-one  cases,  or  70  per  cent.,  were  from  preventable  sources. 

SOUECES  OF  INFECTION 

Undetermined    5 — 16.6  per  cent. 

Hospital  infection 1 —  3.3  per  cent. 

Playmates  4 — 13.3  per  cent. 

Assault 4 — 13.3  per  cent. 

Other  members  of  family  infected 16 — 53.3  per  cent. 

Total 30 

Known  to  be  preventable 21 — 70      per  cent. 

The  statement  of  these  causes  of  infection  immediately  suggests  the 
social  problems  in  connection  with  vulvovaginitis  in  children.  Among 
the  children  who  contracted  the  disease  from  some  other  member  of  the 
family,  we  could  find  no  instance  in  which  instructions  had  been  given 
about  the  care  necessary  to  be  taken  with  the  discharge.  In  many 
instances  the  infected  person  did  not  know  that  the  disease  was  con- 
tagious by  any  other  than  the  usual  method  of  infection.  It  is  quite 
possible  that  in  some  instances  instructions  had  been  given  and  the 
family  did  not  choose  to  follow  them,  or  did  not  choose  to  admit  that 
instructions  had  been  given.  In  any  event,  no  care  was  taken  to  prevent 
spreading  the  disease  to  other  members  of  the  household. 

A  mother  said  her  other  children  have  had  the  same  trouble  and  she 
"thinks  it  runs  in  the  family."  Another  said  an  older  sister  of  our 
patient  contracted  the  disease  from  a  man,  but  she  allowed  the  two  girls 
to  sleep  together.  A  third  said  she  herself  contracted  the  disease  from 
her  husband,  but  our  patient  was  sleeping  in  the  same  bed  with  them 
both. 

MANNER  OF  INFECTION 

We  have  not  tried  to  determine  the  exact  manner  of  infection  in  these 
children,  but  it  is  probably  by  direct  contact,®  or  by  the  same  means  as 
has  been  shown  to  be  the  method  in  hospital  epidemics,  by  towels,  clothes 
or  other  material.  Efforts  made  to  close  this  channel  of  infection  would, 
I  think,  show  as  favorable  results  here  as  in  connection  with  the  pre- 

6.  Abt:  Jour.  Am.  Mer.  Assn.,  1803,  xxxi,  1474:  Cuthbert:  Am.  Jour.  Obst., 
1893,  xxvii,  698;  Westervelt:  New  York  Med.  Jour.,  1896,  Ixiv,  748;  Schweitzer: 
Indianapolis  Med.  Jour.,  1910,  xiii,  257. 
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vention  of  hospital  epidemics.  I  believe  that  a  considerable  number  of 
the  infections  in  our  children  could  have  been  prevented  had  proper 
instructions  been  given  to  the  persons  in  the  family  first  infected.  I 
believe  that  we  have  a  definite  responsibility  to  the  community  in  this 
connection  in  making  the  individual  understand  the  importance  of  the 
disease  with  which  he  is  infected  and  the  necessity  of  preventing  its 
spreading  to  other  people. 

The  infection  contracted  from  pla3anates  presents  another  situation 
which  demands  the  cooperation  of  a  social  worker.  Bad  habits  are  taught 
young  children  by  those  older  than  themselves,  in  some  instances  by 
those  old  enough  to  understand  fully  the  significance  of  sexual  matters. 
These  habits  spread  by  imitation  from  child  to  child.  Masturbation  is 
extremely  common  among  the  infected  cases.  Whether  as  a  result  of  this 
or  not,  I  am  unable  to  say,  but  these  children  are  many  of  them  sexually 
precocious.  Just  how  far  this  has  gone  in  some  instances  it  is  impossible 
to  know,  since  their  precociousness  makes  them  secretive.  The  usual 
lack  of  embarrassment  during  examination  seen  in  a  child  of  six  has 
entirely  disappeared  in  many  of  these  children.  How  far  we  can  go  in 
remedying  these  conditions  must  remain  for  further  study,  but  I  am 
confident  that  as  we  learn  more  intimately  the  history  of  infected 
children,  the  less  often  we  shall  have  to  attribute  the  infection  to  toilets 
and  other  indefinite  sources.  The  supervision  given  many  children  by 
their  mothers  is  so  inadequate  that  there  are  long  periods  of  time  when 
they  are  unprotected  from  the  influences  of  evil  companions.  We  are 
driven  back,  in  both  the  family  infections  and  the  infections  from  child 
to  child,  to  the  necessity  of  educating  parents  in  their  responsibility 
toward  their  children. 

Prepola  was  a  little  girl  of  9  years  when  she  first  came  to  our  clinic  com- 
plaining of  vaginal  discharge.  This  discharge  was  proved  to  be  a  gonococcus 
infection.  Several  days  later  the  mother  brought  along  a  small  brother  aged 
7  years  with  urethral  discharge,  also  gonorrhea.  The  boy's  discharge  had  been 
present  for  some  time  and  antedated  the  appearance  of  symptoms  in  the  girl. 
We  concluded,  erroneously  as  it  later  proved,  that  the  boy  was  probably  the 
source  of  infection  in  the  girl.  After  nearly  two  years  of  acquaintance  with  the 
family  the  girl  made  a  confession  of  the  whole  matter  to  our  worker.  She  con- 
tracted the  disease  by  direct  contact  from  an  older  girl  who  also  taught  her  to 
masturbate.     She  in  turn  infected  her  smaller  brother. 

INFECTION    IN    FEEBLE-MINDED 

How  important  a  role  feeble-mindedness  plays  in  this  connection  I 
am  not  prepared  to  say,  but  I  am  sure  it  must  be  considered  as  a  part 
of  the  problem.  Feeble-minded  children  are  very  irresponsible,  and 
apparently  particularly  so  in  sexual  matters.  They  are  often  infected 
with  gonorrhea  and  are  ready  to  pass  on  the  infection  to  other  children. 
It  is  extremely  difficult  to  deal  with  these  children  in  their  homes,  and 
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the  fact  that  they  are  a  source  of  direct  physical  injury  to  other  children 
makes  it  even  more  imperative  that  they  should  be  removed  to  institu- 
tions especially  adapted  to  their  care.  In  five  of  our  patients  the 
infection  is  directly  traceable  to  feeble-minded  individuals,  and  two  other 
patients  were  themselves  feeble-minded. 

A  feeble-minded  colored  child  under  treatment  elsewhere  for  vaginitis 
was  the  inseparable  playmate  of  one  of  our  patients,  whose  sister  also 
was  found  to  have  a  vaginal  discharge.  A  m-other,  who  is  very  low  grade 
mentally,  has  one  child  in  the  state  reformatory  and  two  others  coming 
to  our  clinic  with  a  gonorrheal  vaginitis. 

The  following  family  history  reveals  a  situation  as  pathetic  as  it  is 
serious : 

The  younger  son  of  a  wealthy  family  in  Russia  was  sent  by  his  parents  to 
this  country  because  he  was  "crazy."  He  was  unable  to  earn  a  living  in  his  own 
country.  After  he  arrived  here  he  married  and  became  the  father  of  two  chil- 
dren. The  older  of  these  children,  aged  9  years,  is  also  feeble-minded,  but  not 
sufficiently  so  to  prevent  her  being  at  large  in  the  community.  The  father  insists 
on  sleeping  with  this  child  and  this  child  is  found  to  be  infected  with  gonorrhea. 
She  is  perfectly  familiar  with  sexual  matters  and  talks  freely  of  the  practices 
of  her  circle  of  playmates,  who  are  boys  and  girls  of  her  own  age.  Her  most 
intimate  friend  is  a  second  patient  of  ours.  The  habits  of  the  two  girls  are  such 
as  to  make  the  passage  of  infection  from  one  to  another  extremely  easy.  A  third 
member  of  the  group  also  has  a  gonorrheal  vaginitis. 

In  this  train  of  infections — and  undoubtedly  others  in  this  neighbor- 
hood will  be  found  to  be  infected — the  original  source  of  infection  should 
have  been  removed  from  the  possibility  of  contaminating  others  a  long 
time  ago.  The  father's  moral  influence  as  exercised  through  his  feeble- 
minded daughter  is  quite  as  injurious  as  the  physical  disease  which  he 
spreads. 

TEEATMENT 

Published  reports-""'  of  the  treatment  of  cases  of  vulvovaginitis  in 
children  have  a  very  loud  note  of  pessimism.  I  do  not  believe  that  this  is 
justifiable  from  the  facts.  We  have  been  able  in  our  clinic  through  the 
cooperation  of  Dr.  Hugh  Cabot  to  have  an  almost  ideal  arrangement  in 
the  management  of  these  cases.  They  are  all  retained  as  patients  of  the 
Children's  Medical  Department,  and  the  home  visiting  done  by  our 
social  workers.  The  actual  mechanical  treatment  of  the  disease  condition 
in  the  individual  patients  is  done  by  a  member  of  the  genito-urinary 
department  who  is  infinitely  more  experienced  in  the  treatment  of  these 
cases  than  any  man  practicing  general  pediatrics. 

The  treatment  employed  varied  with  individual  cases,  but  in  general 
consisted  of  a  cleansing  douche  followed  by  the  prolonged  application 
of  silver  salts.  There  is  some  difference  of  opinion  as  to  what  constitutes 
a  cure.    Certainly  the  failure  to  find  gonococci  in  a  single  smear,  or  the 
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temporary  absence  of  a  vaginal  discharge,  is  hardly  sufficient  evidence  on 
which  to  base  a  favorable  report.  It  seems  to  me  unfair,  however,  to 
refuse  to  call  a  patient  cured  when  all  symptoms  have  disappeared  and  the 
local  examination,  including  a  smear  from  the  depths  of  the  vagina  has 
been  negative  for  a  considerable  period  of  time.  If  these  conditions 
exist  and  the  complement  fixation  test  is  also  negative,  I  do  not  see  how 
there  can  be  any  question  of  the  cure.  I  do  not  agree  with  those  who 
believe  that  the  reappearance  of  the  discharge  necessarily  means  a  relapse. 
When  the  original  source  of  infection  still  exists  and  there  has  been  no 
reform  in  the  habits  of  the  patient  a  reinfection  may  easily  occur  and 
seems  to  me  a  more  likely  explanation  than  that  a  relapse  has  taken  place. 
The  result  of  treatment  in  our  thirty  patients  is  as  follows:  One 
died  in  an  accident  before  the  treatment  was  completed.  In  thirteen  the 
outcome  of  treatment  is  undetermined  because  of  the  failure  to  continue 
attendance  at  the  clinic,  due  to  removal  from  the  city  or  some  other 
cause.  Five  of  these,  however,  were  reported  cured,  and  have  been  free 
from  s.ymptoms  for  a  considerable  length  of  time,  although  no  examina- 
tion of  the  local  condition  was  made  in  the  clinic.  Eight  cases  are  still 
under  treatment  varying  in  duration  to  date  from  one  month  to  two 
years.  It  is  interesting  to  note  that  the  patient  under  treatment  two 
years  contracted  her  infection  in  a  hospital.  Eight  cases  are  cured.  The 
cure  has  been  proved  by  a  very  long  period  of  freedom  from  symptoms 
and  local  irritation  or  discharge,  and  in  some  instances  by  a  negative 
complement  fixation  test  in  addition.  A  detailed  table  of  these  cured 
cases  is  given  below : 


Under  Treatment, 

Without  Symptoms, 

Case 

Months 

Months 

Blood 

3 

10 

3 

Negative    (ciilture  negative) 

4 

7 

4 

No  record 

5 

7 

3 

Neg. ;   previously  positive 

8 

21 

3 

Negative 

11 

6 

6 

Neg.;   previously  positive 

18 

* 

24 

No  record 

27 

5 

18 

Neg.;   previously  positive 

28 

1% 

17 

No  record                   -  ^^ 

*By  family  physician. 

The  problem  of  vulvovaginitis  in  children  will  demand  careful  study 
for  many  years,  but  I  believe  if  we  are  to  make  even  a  beginning  toward 
the  eradication  of  the  disease  we  must  recognize  that  we  are  dealing  not 
only  with  a  medical  disease,  but  also  with  a  social  evil,  and  that  the 
medical  treatment  alone  is  only  a  part  of  what  needs  to  be  done.  This 
means  tliat  we  must  establish  a  close  cooperation  with  the  social  workers 
in  their  attempt  to  solve  the  delicate  questions  of  venereal  disease.  It 
has  been   our   custom    in  the   Children's   Clinic   at  the   Massachusetts 
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VAGINITIS    SCHEDULE 

Name  Age    S.    S.    D.    No 

Address   Nationality    O.   P.   D.   No 

Date  first  visit  to  O.P.D Date  diagnosis    Date  referred  to  S.  S.  D 

I.  Information   Obtained  fbom  Physician. 

1.  Has  smear  been  made Result    

2.  Has  fixation  test  been  made Result    

3.  Treatment: 

a.  How  often  is  patient  to  come  for  treatment 

b.  Any  treatment  at  home 

c.  Kind  of  treatment 

4.  Local  condition    Discharge    Irritation 

5.  Is  patient  allowed  to  attend  school 

II.  Interview  witu  Mother  or  Attendant  at  Time  Refebbed  to  S.  S.  D. 

1.  Mother's  interpretation  of  situation  before  explanation 

2.  Mother's  explanation  of  source  of  infection 

3.  Social  worker's  explanation  of  nature  of  disease  to  mother 

a.  How  does  mother  react 

4.  Home: 

a.  Other  members  in  family Infected    

b.  Any  boarders  or  lodgers Infected    

c.  Toilet  arrangements    Other  families  using  it 

d.  Bathing  arrangements    

e.  Sleeping  arrangements    

5.  Recreation: 

a.  How  long  away  from  mother's  care  during  day 

b.  Where  does  patient  play 

c.  Form  of  play 

d.  Playmates    Boys Girls 

e.  Reading 

6.  Habits: 

a.  Cleanlinpss ^Yhat   form   

b.  Hours  of  sleeping 

c.  Hours  of  eating 

d.  Typical  menu   Candy   

e.  Does  patient  masturbate 

7.  Nature  of  patient: 

a.  Nervous    b.  Irritable    c.  Obedient    

d.  Confiding    ....  e.   Diffident    f.   How   much   has   she 

learned    of    sexual     matters   

g.  What  are  her  attachments 

8.  Medical  social  worker's  instructions  about  hygiene: 

a.  Precautions  against  infection  of  others 

b.  Food,  bathing,  etc.,  of  patient 

c.  Bringing  in  of  others  in  family  for  examination 

9.  Name  of  school  teacher School  nurse Physician 

III.  Home   Visit. 

1.  Nature  of  neighborhood  and  tenement 

2.  Personal  inspection  of  sleeping  and  toilet  arrangements. . 

3.  How  is  mother  following  instructions 

4.  Is  confidence  of  mother  and  patient  gained 

rV.  Visit   to    Teacher. 

1.  Patient's  school  record   

2.  Playmates,  disposition,  etc.,  as  noted  by  teacher 

V.  Sources    of   Infection. 

1.  Positive   Probable Possible 

VI.  Results   of    Treatment. 
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General  Hospital  to  refer  all  cases  of  vaginitis  to  a  social  worker.  We 
have  been  particularly  fortunate  in  our  social  worker.  She  has  been  able 
to  gain  the  confidence  of  the  patients  and  of  their  families,  and  as  a 
result  it  has  been  possible  to  find  the  probable  source  of  infection  in  a 
very  large  percentage  of  cases.  The  social  records  of  the  vaginitis  cases 
are  kept  on  blanks  on  which  the  important  medical  and  social  data  is 
collected.  As  has  been  done  for  many  years  with  cases  of  tuberculosis, 
we  tiy  to  secure  an  examination  of  all  the  other  members  of  the  family, 
at  least  of  all  the  female  children.  We  instruct  the  mother  or  other 
responsible  member  of  the  family  in  the  dangers  of  infection  and  we 
visit  in  the  home  to  see  that  our  suggestions  are  carried  out.  We  try  to 
make  the  parents  appreciate  their  responsibility.  In  almost  every 
instance,  when  the  first  infected  member  of  the  family  was  told  the  true 
nature  of  the  condition  and  made  to  understand  the  seriousness  of  the 
infection,  it  was  possible  to  obtain  full  cooperation  to  prevent  further 
spreading  of  the  disease.  The  instances  in  which  this  was  not  the  case 
were  among  families  evidently  on  a  low  intellectual  plane,  or  among 
families  generally  irresponsible  for  the  welfare  of  their  children.  One 
mother,  who  had  been  keeping  an  immoral  house,  when  she  understood 
the  situation,  moved  to  a  new  and  clean  house  and  is  faithfully  doing 
everything  for  the  benefit  of  her  child.  In  one  instance  it  was  necessary 
to  secure  the  help  of  a  local  board  of  health  to  improve  the  living 
conditions,  but  the  conditions  were  improved. 

CONCLUSION 

In  conclusion,  may  I  repeat,  that  it  is  possible  to  find  the  source  of 
infection  in  the  majority  of  cases  of  vaginitis  in  children.  The  outlook 
for  cure  of  the  individual  patient  is  good,  provided  the  treatment  is 
followed.  To  prevent  the  spreading  of  the  disease,  parents  must  be  made 
to  realize  the  contagiousness  of  the  condition  and  the  dangers  in  the 
neighborhood  to  which  their  children  are  subjected,  provided  they  are 
not  protected  during  the  long  hours  of  play.  The  frequency  with  which 
feeble-minded  children  act  as  centers  of  infection  gives  an  additional 
argument  for  their  isolation.  The  treatment  of  the  individual  patient  as 
she  presents  herself  for  our  care  remains  our  first  duty,  but  if  we  do 
nothing  more  we  can  hardly  expect  to  make  much  of  an  impression  on 
the  disease  as  it  exists  in  the  community. 

329  Beacon  Street. 
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PHILADELPHIA 

The  most  notable  contribution  to  aural  literature  during  the  past 
year  is  that  of  Kopetzky  and  Haynes  on  the  diagnosis  and  treatment  of 
otitic  meningitis,  and  this  is  especially  noteworthy  in  its  relation  to 
pediatrics  from  the  fact  that  a  majority  of  cases  thus  afflicted  are  in 
infancy  or  early  childhood.  If  the  results  of  Kopetzky's  laboratory  work 
are  sustained  by  further  clinical  observation  (of  which  I  have  no  doubt), 
they  will,  in  the  near  future,  be  adopted  as  a  routine  procedure  for  the 
early  diagnosis  of  otitic  meningitis.  Since  our  chief  difficulty  in  the 
past  has  been  to  make  an  early  diagnosis,  before  the  disease  was  well 
advanced,  Kopetzky's  methods  of  determining  the  presence  of  meningitis 
should  mark  a  definite  advance  in  the  successful  treatment  of  this  most 
fatal  of  all  diseases. 

Kopetzky^  starts  his  study  by  a  rereading  of  many  published  cases  of 
meningitis,  covering  the  entire  field  of  meningeal  infection,  studying  in 
detail  the  case  histories  and  autopsy  reports,  and  finds  that  what  is 
usually  differentiated  as  separate  and  distinct  forms  of  meningitides, 
each  a  definite  entity,  represent  in  reality  a  number  of  conditions  which 
are  fundamentally  similar  and  to  a  great  extent  progressive  in  type. 
The  so-called  types  vary  somewhat  regularly  in  definite  relationship  to 
the  causal  bacterial  agent,  but  the  result  of  the  infection  of  the  central 
nervous  system  by  the  microbic  invasion  produces  tissue  reactions  which 
are  fundamentally  similar  in  all  the  types. 

The  author  concedes  the  difficulty  in  dealing  with  the  question  at 
issue  when  presenting  the  argument  that  meningitis  is  to  a  certain 
extent  a  progressive  disease,  in  attempting  to  bridge  the  gap  between 
the  so-called  "meningitis  serosa"  and  those  meningitides  which  exhibit 
frankly  purulent  characteristics.  He  calls  attention  to  the  rather  common 
experience  which  clinicians  have,  of  observations  made,  of  clinical  pic- 
tures which  logically  are  referable  only  to  involvement  of  the  meninges, 
and  in  which  complete  recovery  takes  place  without  other  therapeutic  aid 
except  removal  of  foci  of  disease  in  the  tympanic  cavity  and  mastoid 
process.     The  performance  of  lumbar  puncture  in  such  cases  generally 


1.  Kopetzky,  S.  J.:    Meningitis.     Nature,  Causes,  Diagnosis,  and  Principles 
of  Surgical  Relief,  Laryngoscope,  1912,  xxii.  No.  6. 
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presents  a  fluid  found  sterile  on  incubation,  and  with  negative  findings 
as  to  its  C5'tology. 

Kopetzky  contrasts  the  clinical  picture  and  the  findings  in  the  spinal 
fluid  in  this  group  of  cases,  with  the  clinical  picture  and  laboratorj^  find- 
ings from  cases  of  meningitides  which  so  often  follow  an  infectious 
invasion  of  the  labyrinthine  channels  of  the  internal  ear  —  the  so-called 
fulminating  type  of  otitic  meningitis  —  and  he  comments  on  the  simi- 
larity of  the  findings  in  the  two  classes  of  cases.  He  reasons  that  in  the 
so-called  fulminating  type  of  meningitis,  the  lethal  outcome  is  established 
before  frankly  purulent  characteristics  are  evident.  The  fatal  outcome 
is  due  to  paralysis  of  the  vasomotor,  the  respiratory  and  the  vagus  centers 
in  the  medulla.  On  the  other  hand,  in  the  usual  course  of  the  so-called 
"meningitis  serosa,"  the  disease  is  either  aborted  through  operative 
measures  on  the  primary  foci  of  disease  in  tlie  adnexa  of  the  ear,  or  the 
case  eventually  develops  the  well-known  laboratory  findings  of  purulent 
meningitis.  In  line  with  the  more  recent  observations  of  Korner,  the 
author  holds  that  the  serous  type  of  meningitis  is,  therefore,  but  the 
initial  stage  of  what  may  become  a  purulent  meningitis,  and  he  points 
out  that  all  of  the  purulent  meningitides  pass  through  this  stage, 
although  in  the  latter  instance  they  are  unrecognized  clinically.  The 
fulminating  type  of  meningeal  infection  presents  the  initial  stage,  with 
such  a  predominance  of  symptoms  from  the  vagus,  the  vasomotor  and 
the  respiratory  centers  that  the  symptoms  from  the  vital  centers  over- 
cloud the  whole  picture,  and  the  factors  to  which  he  refers  are  overlooked. 
Tracing  this  hypothesis  further,  case  histories  and  autopsy  reports  are 
presented,  taken  iron\  reliable  observers,  from  published  literature,  all 
of  which  tend  to  show  that  the  reports  of  cases  descriptive  of  so-called 
distinct  types  of  meningitides  are,  in  reality,  reports  of  one  and  the  same 
tissue  reaction  studied  during  a  different  stage  of  its  development. 

Having  established  the  progressive  nature  of  meningeal  infections, 
the  author  devotes  himself  almost  exclusively  to  common  factors.  These 
common  factors  are  the  symptoms  of  the  disease,  and  the  analysis  of  the 
symptom-complex  of  meningitis  —  keeping  in  mind  only  the  elements 
which  produce  symptoms  —  resolves  itself  into  a  study  of  the  tissue 
reactions  which  result  from  the  invasion  of  the  central  nervous  system 
by  pathogenic  micro-organisms.  This  study  of  the  tissue  reactions, 
besides  throwing  considerable  light  on  the  causes  underlying  the  chemical 
and  other  changes  found  in  the  cerebrospinal  fluid  obtained  by  lumbar 
puncture  from  cases  of  meningitides,  presents  valuable  data,  useful  in 
establishing  an  earlier  diagnosis  of  meningitis  than  is  possible  from  the 
means  heretofore  at  our  command. 

The  author  first  studied  the  factors  presented  by  brain  compression, 
comparing  these  with  the  results  obtained  by  artificially  infecting  the 
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meninges.  Compression  of  the  brain  by  increasing  the  endocranial 
tension  of  the  cerebrospinal  fluid,  whether  this  tension  results  from 
hydrostatic  means  or  by  bacterial  invasion,  is  the  same.  It  results  in  a 
compressed  blood-supply.  The  experiments  of  Araki,  the  analyses  of 
Hoppe-Seyler,  the  observations  of  Zillessu,  and  the  work  of  Martin  H. 
Fischer,  all  point  out  that  the  lack  of  oxygenation  of  a  part,  a  muscle  or 
an  organ  results  in  acid  formation.  Kopetzky  is  satisfied  that  under 
these  conditions,  in  cases  of  meningitides,  where  pressure  factors  dom- 
inate the  clinical  picture,  the  cerebrospinal  fluid  will  give  evidence  of 
this  lack  of  oxygenation  by  evidencing  a  condition  of  acidity,  and  the 
tissues  a  condition  of  acidosis. 

The  observations  of  Andrew  Connell,  who  remarked  on  the  presence 
of  a  "lessened  alkalinity"  in  similar  conditions,  are  of  moment.  The 
author  advises  that  the  determination  of  the  reaction  of  the  fluid  must 
be  made  immediately  after  the  withdrawal  from  the  body,  for  the 
autolytic  changes  which  the  fluid  undergoes  tend  to  make  it  alkaline. 
This  characteristic  of  the  spinal  fluid  is  not  specific  to  fluids  from 
meningitides,  however,  for  the  author  gives  a  table  showing  analyses  of 
fluids  obtained  from  patients  suffering  from  other  diseases  which  produce 
disturbed  intracranial  tension,  and  these  likewise  present  a  degree  of 
acidity.  The  acidity  is  of  the  nature  termed  in  chemistry  "combined 
acidity." 

The  lack  of  oxygenation  is  held  partly  responsible  for  the  flnding  of 
lactic  acid  in  the  cerebrospinal  fluid  in  meningitides  and  other  diseases 
which  produce  a  compressed  blood-supply  in  the  cranial  cavity.  The 
Uffelman  reagent  is  employed  in  testing  for  this  acid. 

The  author  then  proceeds  with  the  study  of  bacterial  activity  in  the 
tissues  of  the  central  nervous  system.  He  alludes  to  the  fundamental 
work  of  Theobold  Smith,  Arthur  Kendall,  Lyons  and  Cramer,  Dryfus, 
ISTashimura  and  many  others  who  have  demonstrated  that  the  activity  of 
the  bacteria  is  directly  influenced  by  the  presence  in  the  media  of  their 
growth  of  available  carbohydrate.  The  well-established  finding  that 
toxins  are  not  produced  in  the  presence  of  carbohydrate  is  restated,  and 
then  Kopetzky  draws  attention  to  the  fact  that  the  normal  cerebrospinal 
fluid  contains  a  carbohydrate  now  generally  accepted  as  a  form  of  non- 
fermentable  dextrose.  This  constituent  of  the  normal  cerebrospinal  fluid 
is  the  first  element  to  be  attracted  by  the  bacterial  invasion  of  the  central 
nervous  system,  the  microbic  flora  which  constitutes  the  usual  infective 
agent  being  of  that  type  of  micro-organism  which  prefers  carbohydrate 
to  protein  in  its  dietary.  Therefore,  the  first  evidence  of  pathogenic 
microbic  invasion  is  offered  by  an  absence  of  this  copper-reducing  body 
from  the  cerebrospinal  fluid.  There  are  a  few  negligible  instances  where 
this  general  statement  does  not  hold  true,  the  most  important  of  which 
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is  the  tuberculous  infection  of  slow  development.  In  all  other  types  of 
meningeal  infection,  Kopetzky  has  noted  the  absence  of  the  copper- 
reducing  body  from  the  spinal  fluid  obtained  from  c&ses  of  meningitides. 

This  finding  is  shown  to  precede  the  demonstration  of  bacteria  in  the 
fluid  by  hours  and  sometimes  even  days,  and  is  held  to  be  of  great 
diagnostic  value.  It  absolutely  differentiates,  according  to  the  author, 
between  any  actual  infection  of  the  meninges,  excepting  the  slowly- 
developing  tuberculous  type,  and  cases  of  meningism,  meningeal  symp- 
toms from  sepsis,  and  other  general  diseases  which  present  meningeal 
symptoms  during  their  onset  or  course.  Furthermore,  due  to  factors 
which  the  author  details,  the  reappearance  of  the  copper-reducing  body 
later  in  the  course  of  the  disease  has  always  been  accompanied  by  the 
recovery  of  the  patient,  and  hence  he  points  out  the  value  of  this 
observation  as  an  aid  toward  making  a  prognosis  in  the  case.  For  the 
purpose  of  testing  the  fluid  for  the  presence  or  absence  of  the  copper- 
reducing  body,  the  author  recommends  the  employment  of  the  Benedict 
solution.^ 

The  chief  and  largest  part  of  the  nervous  system  of  man  consists  in 
the  so-called  myelin  substances,  among  which  lecithin  is  the  best-known 
prototype.  The  decomposition  products  of  lecithin  are  then  studied  in 
the  laboratory  and  compared  with  the  products  of  this  element  found  in 
the  spinal  fluid.  Cholin,  a  poisonous  base,  is  demonstrable  in  the  fluid 
in  larger  quantities  than  is  found  in  what  is  termed  the  normal  minimum 
amount.  Here  the  findings  of  Kopetzky  coincide  with  those  published 
by  Gumprecht,  Gulewitch,  Halliburton  and  others.  Finally,  as  an  end- 
product,  the  author  found  a  neutral  fat  in  small  percentages.  In  cases 
which  terminated  fatally,  this  always  reached  1  per  cent.  plus. 

Kopetzky  concludes  this  section  of  his  work  by  emphasizing  the 
necessity  of  a  complete  examination  of  the  spinal  fluid  to  get  the  neces- 
sary data  for  exact  diagnosis,  and  he  calls  attention  to  the  determination 
of  the  so-called  '^'meningeal  index"  by  a  method  devised  by  Mayerhofer^ 
of  Berlin  as  having  been  found  to  be  of  distinct  value. 

The  examination  of  the  fluid  should  entail  a  determination  of  the 
pressure  under  which  it  is  obtained,  its  physical,  cytological  and  chemical 
constituents,  and  finally,  its  bacterial  contents.  Kopetzky  insists  that 
the  chemical  examination  gives  the  quickest  answer  and  permits  a  diag- 
nosis of  meningitis  before  the  microbic  flora  of  the  spinal  fluid  is 
demonstrable. 

There  are  other  factors  studied ;  for  instance,  the  influence  of  the 
resultant  stasis  in  the  circulation  of  the  cerebrospinal  fluid,  and  its  effect 
in  permitting  the  accumulation  of  the  products  of  cerebral  metabolism. 


2.  Benedict,  S.  R.:    Jour.  Am.  Med.  Assn.,  1911,  Ivii,  1193. 

3.  Mayerhofer:    Berl.  klin.  Wchnschr.,  May  5,   1913. 
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to  add  to  the  poisoning  of  the  nerve  centers  in  the  cortex;  also,  the 
changed  consistency  in  the  tissues  of  the  Pacchionian  bodies,  which 
hinder  the  free  flow  of  the  fluid  to  the  venous  blood-system.  These,  and 
the  experiments  on  pure  colloid  (fibrin)  using  the  normal  and  abnormal 
cerebrospinal  fluid  as  media  to  test  out  the  production  of  edema,  as  well 
as  a  detailed  study  of  the  specific  gravity  of  the  fluids  in  health  and 
disease,  form  interesting  by-problems  on  which  light  is  shed. 

The  author  summarizes,  dividing  the  symptoms  of  meningitis  into 
two  divisions: 

1.  Those  dependent  on  increased  intracranial  pressure. 

2.  Those  dependent  on  the  growth  of  bacteria,  and  on  the  decompo- 
sition products  thrown  into  the  circulation  from  the  disintegration  of 
nerve  tissues. 

Kopetzky  insists  that  heretofore  we  have  limited  our  therapeutic 
endeavors  to  combat  the  disease  too  much  to  efforts  directed  against  the 
bacterial  infection  and  have  not  made  sufficient  effort  to  lessen  the  intra- 
cranial tension,  on  the  one  hand,  and  to  neutralize  the  chemical  products 
of  abnormal  tissue  functionation  on  the  other.  He  contends  that  once 
the  pressure  factors  are  in  hand,  then  the  added  forces  which  may  be 
brought  to  bear  on  the  infection  itself,  in  the  form  of  antitoxins,  vaccines 
and  chemical  agents,  will  have  increased  value  in  the  treatment  of  the 
symptoms  referable  to  his  second  division  of  the  symptomatology. 

DRAINAGE  IN  MENINGITIS 

For  the  control  of  the  pressure  factors,  which  manifest  themselves 
clinically  by  an  increasing  blood-pressure,  by  the  presence  of  swelling  of 
an  optic  disk  —  not  choked  disk  —  and  tension  under  which  the  cerebro- 
spinal fluid  is  obtained.  Dr.  Irving  S.  Haynes*  has  devised  an  operation 
for  drainage  through  the  great  subarachnoid  space  known  as  the  cisterna 
magna,  which  lies  close  beneath  the  occipital  bone,  accessible  to  surgical 
procedure. 

\YheT\  under  pressure,  the  brain  is  crowded  against  the  skull,  and  any 
drain  introduced  between  these  two  structures  is  pressed  on  by  the 
former  and  quickly  walled  off  by  plastic  lymph,  and  so  becomes  useless. 
The  single  exception  to  this  intracranial  condition  and  inevitable  result 
is  found  at  the  space  between  the  two  poles  of  the  cerebellum  and  between 
them  and  the  medulla.  This  space  is  the  cerebello-medullary  angle  or 
hiatus.  It  forms  a  large  part  of  the  great  subarachnoid  space  known  as 
the  cisterna  magna.  This  space  is  in  free  communication  with  all  the 
other  subarachnoid  spaces  about  the  brain  and  cord,  and  also,  through  a 

4.  Haynes,  I.  S.:  The  Surgical  Treatment  of  Meningitis  —  Its  Scope  and 
Accomplishment,  Laryngoscope,  1912,  xxii,  No.  6;  Trans.  Ninth  Otol.  Congress, 
1912,  p.  355. 
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funnel-shaped  opening  known  as  the  foramen  of  Magendie,  with  the 
ventricles  of  the  brain.  The  cerebrospinal  fluid  is  secreted  by  the 
chorioid  plexuses  of  the  ventricles  and  flows  from  them  into  the  great 
cistern  before  taking  its  final  course  over  the  convexity  of  the  brain  to 
enter  the  sinuses.  It  is  in  this  region  that  the  infected  fluid  first  gathers, 
and  here  the  effects  of  inflammatory  activity  are  most  marked.  Haynes 
has  shown  that  the  skull  may  be  opened  here,  even  in  the  presence  of 
great  intracranial  pressure,  without  the  occurrence  of  a  hernia  cerebelli, 
and  that  drainage  here  is  free  and  continuous,  because  the  drainage  wick 
leads  from  a  natural  cavity  and  there  are  no  surfaces  to  crowd  together 
about  it,  as  exists  everywhere  else  over  the  brain  surface;  furthermore, 
the  drain  will  not  be  isolated  by  adhesions,  because  it  lies  in  a  space 
through  which  fluid  is  continually  flowing  by  way  of  the  drain  to  the 
surface. 

Dr.  Ha}'Ties  summarizes  the  purposes  of  his  operation  as  follows: 

1.  To  open  the  cisterna  magna,  relieve  intracranial  pressure  and 
restore  the  normal  supply  of  blood  to  the  vital  centers. 

2.  To  accomplish  this  without  danger  of  cerebellar  hernia  or  of 
"corking  up  the  foramen  magnum  by  downward  displacement  of  the 
brain  stem." 

3.  To  prevent  shock  and  possible  death  of  the  patient  from  too 
sudden  escape  of  the  cerebrospinal  fluid. 

4.  To  provide  for  free  and  continuous  drainage  of  the  infected  cere- 
brospinal fluid  and  thus  enable  Nature  to  effect  a  cure  of  the  disease. 

5.  To  afford  inspection  of  the  foramen  of  Magendie  and,  if  it  is 
closed,  allow  of  its  reopening. 

6.  To  forestall  possible  complications,  especially  hydrocephalus. 
Should  hydrocephalus  be  present,  its  relief  and  cure  may  be  possible  by 
this  operation. 

7.  To  accomplish  these  desirable  ends  by  an  operation  of  the  simplest 
technic,  in  the  minimum  of  time,  and  with  the  least  shock. 

Both  Dr.  Haynes  and  Dr.  Kopetzky  insist  that  the  result  of  the 
operation  will  depend  on  its  immediately  following  the  early  diagnosis 
made  possible  by  the  latter's  laboratory  researches. 

TREATMENT 

The  treatment  of  meningitis  by  means  of  an  injection  of  hexamethyl- 
enamin  into  the  spinal  column  is  reported  to  have  given  excellent  results 
in  some  hands,  while  in  others  it  has  absolutely  failed  and  is  consequently 
condemned.  For  certain  reasons  the  procedure  has  always  seemed  to  be 
questionable.  As  to  its  eflBciency,  my  own  experience  makes  me  very 
pessimistic.    Tn  any  event,  the  result  must  depend  solely  on  the  elimina- 
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tion  of  free  forinaldehyd,  and  this  can  only  bo  attained  under  certain 
conditions  and  methods  of  administration,  as  shown  by  the  laboratory 
observations  of  Kopetzky.  I  am  indebted  to  Dr.  Kopetzky  for  furnishing 
me  with  the  results  of  his  recent  original  observations  on  the  use  of 
hexametiiylenamin  [urotropin]  in  the  treatment  of  meningitis.    He  says : 

Urotropin  itseJf  possesses  but  small  bactericidal  properties.  Its  effects  are 
only  produced  when  it  breaks  up  into  free  formaldehyd,  and  this  happens  most 
easily  when  the  chemical  reaction  lakes  place  in  an  acid  medium.  My  own  work 
has  demonstrated,  at  least  to  my  satisfaction,  that  in  a  certain  number  of  cases 
acidosis  is  present  in  the  central  nervous  system,  and  a  low  deforce  of  acidity  is 
presented  in  the  spinal  fluids  of  these  patients.  The  meningitides  in  which  this 
finding  usually  occurs  are  those  in  which  evidences  of  an  increased  intracranial 
tension  are  most  marked.  This  will  probably  explain  the  differing  results  obtained 
by  one  and  the  same  man  in  a  series  of  meningitides,  for  all  do  not  exhibit  pres- 
sure factors. 

Urotropin  given  by  way  of  the  stomach  is  found  as  urotropin  and  not  as 
formaldehyd  in  the  blood.  It  is  rapidly  excreted  in  the  urine  both  as  urotropin 
and  as  free  formaldehyd.  It  breaks  up  into  formaldehyd  and  other  products  when 
passing  through  secretion-producing  cells  (epithelial  cells  of  the  type  found  in 
glands  which  functionate  to  produce  secretions).  The  uselessness  of  dircctlj' 
injecting  urotropin  into  the  spinal  canal  is,  therefore,  clear.  In  introducing 
any  product  into  the  spinal  canal,  many  factors  must  be  considered.  The  fluid 
normally  is  a  waterj^  clear  liquid  with  a  specific  gravity  of  from  1.005  to  1.007, 
varying  individually.  Its  salt  content  is  very  low  and  is  of  the  natrium  variety. 
Protein  elements  are  also  very  low.  It  would  seem  as  if  the  physiologic  func- 
tion of  passing  easily  through  the  Pacchionian  tissue  and  seeping  into  tlie  venous 
blood  channels  necessitated  this  composition  of  the  fluid.  To  add  a  dose  of  uro- 
tropin, 40  to  50  grains,  even  diluted  with  sterile  water  or  physiologic  salt  solu- 
tion, as  I  have  seen  done,  is  certainly  not  tending  toward  the  establishment  of 
normal  relationship  of  this  fluid  to  that  of  the  blood  plasma  with  which  it  is  its 
destiny  to  mix.  In  many  cases  the  clinicians  employing  such  a  procedure  have 
simply  added  another  factor  —  an  irritant  factor,  overlooked  because  of  the 
patient's  condition  —  to  the  stasis  in  the  circulation  of  the  cerebrospinal  fluid 
which  is  already  present  because  of  the  edema  of  the  meninges,  including  the 
Pacchionian  bodies. 

The  only  secreting  epithelial  cellular  elements  within  the  cranial  vault,  as 
far  as  present-day  knowledge  of  brain  metabolism  goes,  are  the  cells  of  the 
chorioid  plexus,  and  as  is  seen  from  the  evidence  presented  from  the  injection 
of  salvarsan  in  the  treatment  of  brain  syphilis,  these  cells  secrete  so  little  of 
the  salvarsan  that  a  distinct  disproportion  is  demonstrable  between  the  amount 
found  in  the  blood-stream  and  the  quantity  found  in  the  cerebrospinal  fluid  two 
hours  after  the  salvarsan  injection.  (See  Rockefeller  Institute  reports.)  These 
cells  of  the  chorioid  plexus,  whose  function  it  is  to  secrete  the  spinal  fluid,  must 
possess  an  inhibitory  action  on  the  secretion  of  solid  matter,  whether  of  basic 
salt  nature  or  loosely  combined  protein  elements.  This  must  be  so  to  preserve 
the  spinal  fluid  in  its  normal  density  and  composition  in  the  face  of  drugs  and 
diet  whose  elements  are  often  found  in  the  blood  and  not  in  the  spinal  fluid. 

Finally,  to  force  the  secretion  of  the  decomposition  products  of  urotropin 
brought  to  the  cells  of  the  chorioid  plexus  by  the  blood,  this  vehicle  must  be 
surcharged  with  the  drug,  and  in  the  face  of  its  rapid  elimination  by  the  kid- 
neys, this  presupposes  the  employment  of  a  very  large  dose  by  way  of  the  stomach. 

From  experimental  work  not  yet  published,  I  feel  that  urotropin  (hexa- 
methylenamin)  offers  us  the  best  means  of  combating  bacterial  activity  when 
given  in  large  doses,  by  way  of  the  stomach,  combined  with  cream  of  tartar. 
When  pressure  symptoms  are  presenting,  the  local  acidosis  helps  the  formation 
of    the    formaldehyd.      Where    pressure    symptoms    are    not    the    predominating 
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factor,  the  large  dosage  causes   increased  secretion  of  the  cells  of  the  chorioid 
plexus. 

DEAF-MUTISM 

The  ever-important  question  of  deaf -mutism,  both  congenital  and 
acquired,  continues  to  be  the  subject  of  many  communications.  Not- 
withstanding the  improved  methods  of  teaching  this  unfortunate  class, 
our  best  efforts  must  be  directed  to  the  employment  of  prophylaxis.  In 
an  interesting  communication  by  MacLeod  Yearsley^  on  the  prevention 
of  deaf-mutism,  he  makes  the  plea  that  all  otologists  should  turn  their 
attention  to  the  study  of  deaf-mutism,  and  feels  that  the  movement  for 
its  prevention  should  be  international.  The  general  practitioner  generally 
sees  the  potential  deaf-mute  first,  and  on  him  rests  the  responsibility  of 
prompt  treatment  and  advice.  Every  deaf-mute  school  contains  pupils 
who  are  the  victims  of  lost  opportunity. 

Yearsley  has  analyzed  1,076  cases,  of  which  45  per  cent,  were  born 
deaf  and  55  per  cent,  acquired  deafness.  Of  those  born  deaf,  three 
groups  could  be  arranged :  ( 1 )  Those  in  whom  no  family  history  was 
obtainable;  (2)  those  in  whom  family  history  contained  no  evidence  of 
other  deaf  births;  (3)  those  in  whom  there  was  a  family  history  of  con- 
genital deafness.  These  really  may  be  taken  to  show  that  there  are  cases 
of  true  hereditary  deafness  or  sporadic  congenital  deafness.  Some  of  the 
second  class  may  have  acquired  deafness  in  very  early  infancy,  as  deafness 
is  often  not  detected  until  the  second  year.  Of  the  congenitally  deaf, 
145  cases  in  123  families,  or  24  per  cent.,  showed  deafness  in  direct  line 
of  parentage;  31  per  cent,  showed  it  in  collateral  lines;  the  collateral 
family  lines  are  equally  as,  if  not  more  important  than,  the  direct.  Out 
of  309  families  in  which  there  were  cases  of  congenital  deafness,  cousins 
married  in  7  per  cent.,  and  in  592  families  in  which  there  were  cases  of 
acquired  deafness,  cousins  married  in  but  three  tenths  of  1  per  cent.  In 
one  school  in  which  there  was  a  large  proportion  of  Jewish  children,  out 
of  137  families,  consanguinity  occurred  in  27  per  cent.;  thus,  combining 
the  two  percentages  in  the  446  families  in  which  deaf-mutism  occurred, 
there  were  59  consanguineous  marriages. 

Alcohol  and  insanity  play  an  important  part  in  congenital  deafness. 
Syphilis  affected  more  the  sporadic  cases,  according  to  Yearsley's  opinion. 
Of  the  592  acquired  cases,  34  per  cent,  were  due  to  the  infectious  diseases, 
26  per  cent,  of  these  belonging  to  the  exanthemata  in  the  following  order : 
Measles,  11.5  per  cent.;  scarlatina,  9.7  per  cent.;  diphtheria,  2  per  cent.; 
influenza,  0.67  per  cent.;  pertussis,  1.18  per  cent.;  German  measles,  0.33 
per  cent.;  enteric  fever,  0.33  per  cent.;  cerebrospinal  meningitis,  0.16 
per  cent.;  as  also  varicella  and  mumps.     Of  other  diseases,  pneumonia 
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was  responsible  for  2.7  per  cent.;  tuberculosis,  0.33  per  cent.;  syphilis, 
6.5  per  cent.;  diseases  of  the  nervous  system,  18.7  per  cent.;  and  middle 
ear  suppuration  and  catarrh,  20.7  per  cent.  Of  the  cases  due  to  injury, 
fifty-eight  of  the  acquired  cases  fell  in  this  division. 

Yearsley  looks  forward  to  laws  prohibiting  the  marriage  of  deaf- 
mutes,  blood  relations,  alcoholics  and  syphilitics;  better  care  of  children 
generally ;  more  careful  examination  of  the  ears  in  all  fevers ;  the  recog- 
nition of  the  evil  effects  of  adenoids  and  nasal  diseases,  and  better  teach- 
ing of  otolog}'  in  the  medical  schools. 

The  above  resume  forcibly  illustrates  that,  after  all,  preventive  medi- 
cine in  its  relation  to  otology  is  many  times  the  most  effective,  and, 
indeed,  the  only  means  of  successful  treatment.  A  great  majority  of  all 
aural  diseases  and  their  complications  start  as  more  or  less  simple 
tympanic  affections,  and,  if  promptly  treated,  will  frequently  be  arrested 
before  any  considerable  damage  has  occurred.  In  other  words,  the 
correction  of  any  abnormality  in  the  nasopharynx,  such  as  the  removal 
of  diseased  tonsils  and  obstructive  adenoid  vegetations,  and  the  establish- 
ment of  a  free  nasal  respiration,  will  prevent  the  extension  of  many 
pathologic  processes  from  the  same  through  the  Eustachian  tube  into  the 
middle  ear.  Then,  again,  as  I  have  pointed  out  on  numerous  occasions, 
if  a  suppurative  infection  of  the  middle  ear  actually  occurs,  this  should 
be  promptly  recognized  and  the  fluid  evacuated  by  an  immediate  incision 
of  the  membrana  tympani.  By  the  employment  of  these  simple  measures 
in  the  hands  of  the  general  practitioner,  and  more  especially  the 
pediatrist,  most  of  the  serious  complications,  such  as  meningitis,  sinus 
thrombosis,  brain  abscess  formations,  and  even  deaf-mutism,  will  have 
been  prevented. 

1429  Spruce  Street. 


INDEX  TO  CURRENT  PEDIATRIC  LITERATURE 


ANATOMY    AND    PHYSIOLOGY 

Ductless  Glands,.  Effect  of  on  Development.— H.  Gilford. 

Lancet,  London,  Sept.  3  iind  6,  19L3. 
Pericardium,  Roentgenoscopy  of  the. — E.  v.  Czyhlarz. 

Wein.  klin.  Wchnschr.,  Aug.  21,  1913,  No.  34. 
Pulse  and  Respiration,  Influence  of  Body  Length  on  Frequency  of. — P.   Freund. 

Ztschr.  f.  Kinderh..  1913,  viii,  No.  5. 
Thymus,  Mammalian,  Regenerating  Capacity  of. — F.  Fulci. 

Deutsch.  med.  Wchnschr.,  Sept.   11,  1913. 

HYGIENE 

Dental  Clinics  in  Public  Schools. — A.  B.  Horn. 

South.  Med.  Jour.,  September,  1913. 
Discarded  Battleships  to  be  Used  as  Sanatoria  and  Open  Air  Schools. — S.  A.  Knopf. 

New  York  Med.  Jour.,  Sept.  13,  1913. 
Disease  Carriers  among  School  Children. — E.  0.  Jordan. 

Am.  Jour.  Trop.  Dis.  and  Prev.  Med.,  September,  1913. 
Infant   Mortality,   High,    Some    Causes   of,   and  How    It   May   Be   Reduced. — W. 
Weston. 

South  Carolina  Med.  Assn.  Jour.,  September,  1913. 
Infants  and  Young  Children,  Neglected  Points  in  Care  of. — W.  P.  Herbert. 

South.  Med.  Jour.,  September,   1913. 
Medical  Inspection  of  Our  Count}'  Schools,  Plea  for. — L.  C.  Allen. 

Georgia  Med.  Assn.  Jour.,  September,  1913. 
Medical  Inspection  of  School  Children. — W.  J.  Thompson. 

Dublin  Jour.  Med.  Sc,  September,  1913. 
Mortality,  High  Infant,  in  Hot  Weather  in  the  Spring. — H.  Liefmann. 

Deutsch.  med.  Wchnschr.,  Aug.  28,  1913. 
Pediculosis  Capitis  among  School  Children. — J.  Sobel. 

New  York  Med.  Jour.,  Oct.  4,  1913. 
Prophylaxis  of  Disease  in  Day  Nurseries  and  Milk  Stations. — M.  A.  Tilmant. 

Progr&s  med.,  Aug.  16,  1913. 
Schools,  Medical  Inspection  of. — L.  M.  Cowley. 

Rev.  de  med.  y  cirurg.,  Habana,  Aug.  25,  1913. 
Sex  Hygiene,  Does  American  Federation  for.  Speak  the  Truth? — R.  N.  Willson. 

Am.  Jour.  Pub.  Health,  September.  1913. 
Water,  Farm  Supplies,  with  Special  Reference  to  Dairy  Farms. — S.  C.  Prescott. 

Am.  Jour.  Pub.  Health,  September,  1913. 

BACTERIOLOGY    AND    PATHOLOGY 
Acid-Fast  Bacillus,  Resembling  Klebs-Loeffler  Bacillus,  from  Ulcerated  Throat. — 
C.  H.  Shearman. 

Australas.  Med.  Gaz.,  Aug.  2.  1913. 
Amyoplasia,  Congenital  Primary  Familial. — L.  Concetti. 

Riv.  Osp.,  Aug.  15,  1913. 
Anencephaly. — B.  Brouwer. 

Nederl.  Tijdschr.  v.  Geneesk.,  Aug.  16,  1913. 
Diphtheria  Bacilli,  Technic  for  Determination  of. — E.  Voelckel. 

Miinchen.  med.  Wchnschr..  Aug.  26,  1913,  No.  34. 
Goiter,  Exophthalmic,  Serodiagnosis  in. — I.  G.  Roseo. 

Polielinico.  Aug.  31,  191.3,  No.  35. 


I 


CURRENT     PEDIATRIC     LITERATURE  :i73 

Spleen,  Enlargements  of,   in  Cliildren. — H.  Thursfield. 

Med.  Press  and  Circular,  Aug.  20,   ID] 3. 
Tumors,  Congenital  Presacral. — W.  Parin. 

Deutsch.  Ztsclir.  f.  Chir.,  August,  1913. 

METABOLISM     AND     NUTRITION 
Albumin-Milk:  Dangers  of  Lack  of  Sugar  in  Infant  Feeding. — P.  Nobl^court  and 
G.  Schreiber. 

Bull.  Soc.  de  pfdiat.  de  Paris,  June,  1913. 
Albumin-Milk  in  Infant  Feeding. — M.  Scluvyzer. 

Cor.-Bl.  f.  schweiz.  Aerzte,  Sept.  (!,'  1913. 
Albumin,  Minimum  Requirement. — M.  Hindliede. 

Deutsch.  Arch.  f.  klin.  Med.,  Leipzic,   1913,  cxi,  Nos.  3-4. 
Calcium  Lactate  in  the  Digestive  Disorders  of  Infancy. — E.  Anschenheim. 

Monatschr.  f.  Kinderh.,  August,  1913,  No.  4. 
Carbohydrate  Excess  in  Infant  Feeding,  Bad  Effects  of. — A.  Frank  and  K.  Stolte. 

Jahrb.  f.  Kinderh.,  August.  1913,  No.  2. 
Development  of  Artificially  Fed  Infants. — P.  Phillippson. 

Monatschr.  f.  Kinderh.,  August,  1913,  No.  4. 
Diabetes  in  Early  Infancy. — J.  H.  M.  Knox. 

Bull.  Johns  Hopkins  Hosp.,  September,  1913. 
Diathesis,  Exudative,  Effect  of  Atophan  on  Uric  Acid  Output  in  Children   with. 
Inherited. — H.  Kern. 

Jahrb.  f.  Kinderh.,  August,  1913,  No.  2. 
Energj'   Quotient   of   Breast-Fed   and   Artificially   Fed   Infants.— I.   Engel   and   S. 
Samelson. 

Ztschr.  f.  Kinderh.,  1913,  viii,  No.  .5. 
Fat,  Total,  in  Infants'  Stools,  Rapid  Clinical  iMethod  for  Estimation  of.— D.  M. 
Cowie  and  W.  S.  Hubbard. 

Am.  Joub.  Dis.  Child.,  September,  1913. 
Malnutrition,  Treatment  of  Cachexia  of. — F.  Smithies. 

New  York  Med.  Jour.,  Sept.  27.  1913. 
Milk,  Immunized,  Value  of,  as  Prophylactic   and  Cure  for  Typhoid   and   Tuber- 
culosis  Infection. — .J.  Rosenberg. 

New  York  Med.  Jour.,  Oct.  11,  1913. 
Milk,  Unmodified  Cow's,  Preferable  to  Casein-Enriched  Milk.— A.  Frank. 

Monatschr.  f.  Kinderh..  Berlin,  August,  1913,  No.  4. 
Rachitis,  Increase  of  Trabeculae  in  the  Spleen  in. — A.  Hayaski. 

Jahrb.  f.  Kinderh.,  August,  1913,  No.  2. 
Rachitis,  Nervous  Excitability  in. — M.  Kassowitz. 

Deutsch.  med.  Wchnschr.,  Aug.  28,  1913. 
Rachitis  Not  of  Alimentary  Origin. — M.  Kassowitz. 

Deutsch.  med.  Wchnschr.,  Aug.  21,  1913,  No.  34. 
Rachitis,  Tardy,  with  Osteomalacia  and  Tetany. — E.  Apert  and  Lemaux. 

Bull.  Soc.  de  pC'diat.  de  Paris,  June,  1913. 
Scorbutus. — Ja.  G.  Rice. 

New  Mexico  Med.  Jour.,  September,  1913. 
Scorbutus,  Infantile. — N.  Barth. 

Norsk.  Mag.  f.  Lagevidensk..  September.   1913. 
Scorbutus  in  Young  Children. — C.  Hart. 

Centralbl.  f.  d.  Grenzgeb.  d.  Med.  u.  Chir..  Sept.  8,  1913. 
Teeth.  Carious,  and  Malnutrition,  Relation  Between.— C.  D.  Carter. 

New  York  State  Jour.  Med.,  September.  1913. 
Urticaria,  Dietetic  Treatment  of. — H.  Salomon. 

Wien.  klin.  Wchnschr.,  Aug.  21,  1913,  No.  34. 
Whey  in  Infant  Feeding. — F.  Steinitz  and  R.  Weigert. 

Monatschr.  f.  Kinderh..  Augu-^t.  1913.  No.  4. 


374  AMERICAN    JOURNAL     OF    DISEASES     OF     CHILDREN 

DISEASES    OF    THE    NEWLY-BORN 
Blue  Spot,  Mongolian,  The  So-Called. — C.  Ferreira. 

Bull.  Soc.  de  p^diat.  de  Paris,  June,  1913. 
Hemorrhage  in  Newborn. — M.  T.  Goldstine. 

Illinois  Med.  Jour.,  September,  1913. 
Infant  Pulmotor,  Demonstration  of;  Its  Use  in  Treatment  of  Asphyxia  Neona- 
torum.— H.  D.  Fry. 

Surg.,  Gynec.  and  Obst.,  September,  1913. 
Melena  Neonatorum. — E.  Lovegren. 

Jahrb.  f.  Kinderh.,  September,  1913. 
Tetanus  Neonatorum  with  Recovery. — G.  Wolff. 

Deutsch.  med.  Wchnschr.,  Sept.  11,  1913. 
Viability  of  the  Prematurely  Born. — Dervieux. 

Rev.  prat,  d'obst.  et  de  gynec,  August,  1913. 

ACUTE    INFECTIOUS    DISEASE 
Antitoxin  in  Postdiphtheric  Paralysis. — G.  Berghinz. 

Riv.  Osp.,  Aug.  15,  1913. " 
Diphtheria  Antitoxin. — E.  Martini. 

Deuts^ch.  med.  Wchnschr.,  Aug.  21,  1913,  No.  34. 
Diphtheria  Antitoxin  by  Intravenous  Injection. — W.  Beyer. 

Miinchen.  med.  Wchnschr.,  Aug.  26,  1913,  No.  34. 
Diphtheria,  Herpes  with. — F.  Reiche. 

Med.  Klin.,  Aug.  31,  1913. 
Diphtheria,  Local  Application  of  Tincture  of  lodin  to  Eradicate. — F.  W.  Strauch. 

Thcrap.  d.  Gegenw.,  September,  1913,  No.  9. 
Diphtheria  of  Esophagus. — J.  D.  Rolleston. 

Brit.  Jour.  Dis.  Child.,  September,  1913. 
Diphtheria,  Paralysis  Consecutive  to. — A.  M.  Arquellada. 

Pediatria  Espanola,  Aug.  15,  1913. 
Diphtheria,  Prophylaxis  of. — K.  Delyannis. 

Wien.  klin.  Wchnschr..  Aug.  21,  1913,  No.  34. 
Erysipelas,  lodin  Treatment  of. — F.  Parisi. 

Policlinico,  Aug.  31,  1913,  No.  35. 
Infantile  Paralysis.  Tendon  Fixation-Operation  for  Prevention  of  Deformitv  in. — 
W.  E.  Galfie. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Kala-Azar  in  Children  in  Southern  Spain. — F.  F.  Martinez  and  F.  C.  Alexandre. 

Pediatria  Espafiola,  Aug.  15,  1913. 
Malta   Fever   Simulating   Pott's   Disease,   Suppuration   in   Undulant. — G.   Trotta. 

Wien.  klin.  Wchnschr.,  Aug.  21,  1913.  No.  34. 
Measles,  Eye  Complications  in.  Institution  of  Methylene  Blue  in  Prophylaxis  of.— 
J.  L.  Dehogues. 

Rev.  de  med.  y.  cirug.,  Habana,  Aug.  25,  1913. 
Measles,  Thrombosis  in. — W.  Lutz. 

Berl.  klin.  Wchnschr.,  Aug.  25,  1913,  No.  34. 
Meningitis,  Cerebrospinal. — M.  L.  Ogan. 

New  York  Med.  Jour.,  Sept.   13,  1913. 
Meningitis,  Epidemic  Cerebrospinal. — J.  Penna. 

Semana  med.,  Aug.  7,  1913. 
Meningitis,  Otitic,   Three  Cases   of.   Treated   by  Drainage   of   Cistema   Magna. ^ 
E.  B.  Dench. 

Laryngoscope,  September,  1913. 
Paralysis,  Infantile,  Operative  Treatment  in. — Barbarin. 

Bull.  Soc.  de  pfidiat.  de  Paris,  June,  1913. 
Paratyphoid  Infection  in  Child  Two  Years  after  Typhoid.— M.  Chevrel. 

Progres  m6d'.,  Aug.  23,  1913. 


CURRENT     PEDIATRIC     LITERATURE  375 

Poliomyelitis,    Acute,    Polyneuritic    Form:    Clinical    and    Pathologic   Study   of. — 
S.  Leopold. 

Am.  Jour.  Med.  Sc,  September,  1913. 
Poliomyelitis,  Epidemic,  Domestic  Animals  and. — J.  Bruno. 

Munchen.  med.  Wchnschr.,  Sept.  9,  1913. 
Poliomyelitis,  Experiments  on  Cultivation  of  Micro-organism  Causing  Epidemic. — 
S.  Flexner  and  H.  Noguchi. 

Jour.  Expcr.  Med.,  October,  1913. 
Scarlet  Fever,  Etiology  of. — W.  Kretschmer. 

Jahrb.  f.  Kinderh.,  September,  1913. 
Scarlet  Fever,  Surgical. — H.  Halin. 

Monataohr.  f.  Kinderh.,  August,  1913,  No.  4. 
Some   Diseases   Which    are   Communicable    from   Animals   to    Man. — F.    Hobday. 

Med.  Press  and  Circular,  Aug.  27,  1913. 
Typhoid  Plus  Measles.^ — H.  Jastrowitz. 

Deiitsch.  med.  Wchnschr.,  Aug.  28,  1913. 
Whooping  Cough,  Pathologic  Lesion  of. — F.  B.  Mallory. 

Boston  Med.  and  Surg.  Jour.,  Sept.  11,  1913. 

TUBERCULOSIS    AND    SYPHILIS 
Luetin  Reaction  in  Infancy. — A.  Brown. 

Am.  Joub.  Dis.  Child.,  September,  1913. 
Meningitis,  Tuberculous,  Roentgenoscopy  of  Chest  in. — I.  O.  WoodruflF. 

Arch.  Pediat.,  September,  1913. 
Syphilitic  Diseases  of  Joints  and  Bones  in  Childhood — Their  Differential  Diagnosis 
from  Medical  Standpoint.— S.  A.  Owen. 

Med.  Press  and  Circular,  Sept.  17,  1913. 
Raynaud's  Disease  as  a  Symptom  of  Inherited  Syphilis. — A.  Bosanyi. 

Jahrb.  f.  Kinderh.,  August,  1913,  No.  2. 
Syphilis,  Hereditary,  Results  with  Salvarsan  in. — L.  E.  Holt  and  A.  Brown. 

Am.  Jolb.  Dis.  Child.,  September,  1913. 
Syphilis,   Inherited,    Frequency   of  Acute   Inflammations   in   the   Organs   with. — 
T.  Haerle. 

Jahrb.  f.  Kinderh.,  August,  1913. 
Syphilis,  Inherited,  Incidence  of,  in  Congenital  Mental  Deficiency. — J.  L.  Gordon. 

Lancet,  London,  Sept.  20,  1913. 
Syphilis  in  Infancy  and  Childhood.  Manifestations  of. — J.  Levy. 

New  Jersey  Med.  Soc.  Jour.,  September,  1913. 
Syphilis,  Late  Congenital,  Results  of  Treatment  with  Salvarsan  in. — G.  S.  Strathy 
and  G.  A.  Campbell. 

Am.  Joub.  Dis.  Child.,  September,  1913. 
Syphilitic  Twins,  Identical  ^Malformations  in  Pair  of. — Lefour  and  Balard. 

Jour,  de  med.  de  Bordeaux,  Aug.  31,  1913. 
Tuberculin  Skin  Reactions  in  Infancy. — A.  Brown. 

Arch.  Pediat.,  September,  1913. 
Tuberculosis,  Congenital. — M.  Zarfl. 

Ztschr.  f.  Kinderh.,  1913,  viii.  No.  5. 
Tuberculosis,  Chronic,  In  Infants,  Clinical  Forms  of. — R.  Cruchet. 

Jour,  de  m^d.  de  Bordeaux,  Aug.  24,  1913. 
Tuberculosis  in  Infants,  Prognosis  of  Subacute. — R.  Cruchet. 

Jour,  de  med.  de  Bordeaux,  Sept.  7,  1913. 
Tuberculosis,  Joint,  with  Fistula,  Treatment  of. — W.  v.  Wrzesniowski. 

Arch.  f.  klin.  Chir.,  1913,  cii.  No.  1. 
Tuberculosis  of  Cervical  Lymph-Node. — F.  C.  Pybus. 

Clin.  Jour.,  Sept.  17,  191.3. 
Tuberculosis,  Pulmonary,  In  Infants. — R.  Lederer. 

Monatschr.  f.  Kinderh.,  August.  1913,  No.  4. 


376  AMERICAN     JOURNAL     OF     DISEASES     OF     CHILDREN 

Tuberculosis,  Surgical,  Treatment  of. — E.  Menne. 

Deutsch.  Ztschr.  f.  Chir.,  July,  1913,  Nos.  3-4. 
Wassermann  Reaction  in  Hereditary  Syphilis,  in  Congenital   Deformities  and  in 
Various  Other  Conditions  in  Infancy. — L.  E.  Holt. 
Am.  Joub.  Dis.  Child.,  September.  1913. 
Wassermann  Reaction  in  Hereditary  Syphilis,  in   Congenital  Deformities  and  in 
Various  Other  Conditions  in  Infants. — L.  E.  Holt. 
New  York  State  Jour.  Med..  September,  1913. 
Wassermann   Reaction    in    100   Infants.— K.    D.    Blackfan,    S.    T.   Nicholson    and 
T.  W.  White. 

Am.  Jour.  Dis.  Child.,  September,  1913. 

GASTRO-INTESTINAL    SYSTEM 

Appendicits  in  Children. — G.  C.  E.  Simpson. 

Brit.  Jour.,  Child.  Dis.,  September,  1913. 
Appendicitis  in  Infants. — C.  B.  Gardner. 

Michigan  State  Med.  Soc.  Jour.,  October,  1913. 
Appendix.  Exclusion  of  the. — E.  Sonnenburg. 

Zentralbl.  f.  Chir.,  Aug.  30,  1913,  No.  35. 
Colitis,  Ulcerative. — J.  Kretschmer. 

Centralbl.  f.  d.  Grenzgeb.  d.  Med.  u.  Chir..  Sept.  8.  1913. 
Enterocolic  Infections  in  Infants.  Etiology,  Prophylaxis  and  General  Management 
of.— E.  P.  De  Ballard. 

South.  Med.  Jour..  September,   1913. 
Esophagus,  Spasm  of,  in  Child. — Sargnon. 

Rev.  hebd.  de  laryng.,  Paris,  Aug.  30,  1913. 
Intussusception,  Acute. — H.  Lett. 

Clin.  Jour.,  Aug.  20,  1913. 
Intussusception  in  Infants.  Absence  of  "Sausage-Shaped  Tumor"  and  Mass  Per 
Rectum  in. — L.  M.  Kahn. 

Med.  Rec,  New  York,  Sept.  20,  1913. 
Intussusception    of    Stomach    and    Duodenum     Due     to     Gastric     Polypus. — H. 
Wade. 

Surg.,  Gynec.  and  Obst..  August.  1913, 
Invagination,  Recurrent  Acute,  Fatal  Case  of,  of  the  Small  Intestine. — P.  Schneider. 

Jahrb.  f.  Kinderh.,  September,  1913. 
Liver  in  Atrophic  Infants   and   in   Inanition,   Fat  Content   of  the. — A.   Hayashi. 

Jfonatschr.  f.  Kinderh..  August,  1913,  No.  4. 
Liver  in  Small  Boy,  Traumatic  Suppuration  in. — F.  D'Agostino. 

Riforma  med.,  Aug.  16,  1913,  No.  33. 
Pancreas,  Acute  Necrosis  of  the.— J.  Gobiet. 

Wien.  klin.  Wchnschr..  Aug.  21,  1913,  No.  34. 
Pancreas  Secretion  During  Disturbance  in  Stomach  Secretion. — E.  Schlagintweit 
and  W.  Stepp. 

Miinchen.  med.  Wchnschr.,  Aug.  26,  1913,  No.  34. 
Polypi,  Multiple,  of  the  Intestines,  Case  of. — Z.  v.  Bokay. 

Jahrb.  f.  Kinderh.,  August,  1913,  No.  2. 
Pylorus,  Spasm  and  Stenosis  of  the.  Differentiation  Between. — G.  Holzknecht  and 
M.  Sgalitzer. 

^Miinchen.  med.  Wchnschr.,  Sept,  9,  1913. 
Stomach,  Position  of,  in  Children  in  Relation  to  Posture. — J.  W.  Sever. 

New  York  Med.  Jour.,  Sept.  20,  1913. 
Stools  of  Children  and  Their  Significance. — B.  B.  Jones. 

Georgia  Med.  Assn.  .Jour.,  September,  1913. 
Ulcer,  Duodenal,  In  Children.^L.  Cheinisse. 

Semaine  med.,  Paris,  Sept.  3,  1913,  No.  36. 
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Vomiting,   Uncontrollable,    Ossation    of,    in    Infant    wlien    Fed    with    Sweetened 
Milk.— G.  Variot. 

Bull.  Soc.  de  podiat.  de  Paris.  June,  1013. 

RESPIRATORY    SYSTEM 
Bronclio-l'^sopliaposcopy,    Brief    Comparison    of    Technic    of,    with    Jackson's    and 
Brunings'  ^Methods. — R.  McKinney. 

South.  Med.  Jour.,  Septembt^r,  1913. 
Bronchopneumonia  of  Long  Duration,  Lobar  Form  of.  Occurring  in  Children  and 
Young  Adults. — D.  Riesman. 

Am.  Jour.  Med.  Sc,  September,  1913. 
Bronchotetany,  Asthma  and  Asthmatic  Bronchitis  in  Infancy. — H.  Rietschel. 

IMonatschr.  f.  Kinderh.,  August,  1913,  No.  4. 
Empyema   Thoracis,  Case   of   Bilateral,   Treated   by  Successive   Rib   Resection. — 
A.  Zingher. 

Arch.  Pediat.,  September.  1913. 
Fibrosis  of  Lung  and  Bronchiectasis  in  Children. — H.  M.  Fletcher. 

ain.  Jour.,  Sept.  10,  1913. 
Lungs,  Respiratory  Resonance  in. — B.  Molnar. 

Deutsch.  med.  Wchnschr..  Aug.  28.  1913. 
Pleurisy  of  Children. — P.  R.  Brown. 

Mississippi  Med.  Month.,  September,  1913. 
Pneumonia  in  Children. — F.  M.  Fuller. 

Iowa  State  Med.  Soc.  Jour.,  September,   1913. 
Prenatal  and  Neonatal  Lung. — W.  H.  G.  Addison  and  H.  W.  How. 

Am.  Jour.  Anat.,  September,  1913. 
Thymus,  Tracheal  Obstruction  due  to. — H.  L.  Lynah. 

Arch.  Pediat.,  September,  1913. 

CIRCULATORY    SYSTEM 
Anemia,  Chlorosis,  and   Status  Lymphaticus,  Technic   for   Iron   Treatment   of. — 
A.  D.  Plane. 

Riforma.  med.,  Sept.  6,  1913. 
Anemia,  Infantile,  Case  of  Severe,  Caused  by  Typhoid. — G.  Wolff. 

Ztschr.  f.  Kinderh.,  1913,  viii,  No.  5. 
Anemia,   Pernicious,   Splenectomy   in   the   Treatment   of. — G.   Klemperer    and   H. 
Hirschfeld. 

Therap.  d.  Gegenw.,  September,  1913,  No.  9. 
Splenic  Anemia;  Recovery. — H.  Barbier. 

Bull.  Soc.  de  pediat.  de  Paris,  June,  1913. 
Viscosity  of  the  Blood  in  Children.— F.  D.  Rumanitz. 
"^Russk.  Vrach,  Aug.  3,  1913. 

NERVOUS    SYSTEM 
Abscess,  Traumatic,  in  the  Brain. — F.  Kempf. 

Arch.  f.  klin.  Chir.,  1913,  cii,  No.  1. 
Case   of   Hyperactivity   of  Anterior  Lobe,  Combined   with   Deficient   Activity  of 
Posterior  Lobe. — E.  C.  Williams. 

Brit.  Jour.  Child.  Dis..  September,  1913. 
Convulsions,  Infantile,  Three  Cases  of. — T.  Gilroy. 

Lancet,  London,  Sept.  20,  1913. 
Convulsions    with   Acute   Encephalitis.— H.   Triboulet.   R.    Debre   and    Godlewski. 

Bull.  Soc.  de  pediat.  de  Paris,  June,  1913. 
Defectives,  Two  Tests  for  Detection  of. — H.  A.  Knox. 

New  York  :Med.  Jour.,  Sept.   13,  1913. 
Diabetes  Insipidus,  Salt-Poor  Diet  in.— E.  Boari. 

Gazz.  d.  Osp.  e  delle  Clin.,  Aug.  26,  1913,  No.  102. 
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Diabetes  Insipidus:  Two  Cases:  Recovery  Under  Hypophysis  Extract  Treatment.— 
F.  Francesco. 

Gazz.  d.  Osp.,  Sept.  11,  1913. 
Dyspituitarism. — M.  S.  Reuben. 

All.  JouB.  Dis.  Child.,  September,  1913. 
Epilepsy,  Indications  for  and  Prognosis  of  Surgical  Procedures  in. — J.  R.  Bloss. 

West  Virginia  lied.  Jour.,  September,  1913. 
Epilepsy,  Traumatic,  and  Its  Operative  Treatment. — K.  Mattliiae. 

Deutsch.  Ztschr.  f.  Chir.,  August,   1913. 
Feeble-ilindedness,  Diagnosis  of. — H.  H.  Goddard. 

Illinois  ]Med.  Jour.,  Chicago,  September,  1913. 
Feeble-Minded,  Some  Types  of.— C.  B.  Caldwell. 

Illinois  Med.  Jour.,  September,  1913. 
Hydrocephalus,  Cisterna-Sinus  Drainage  for.— I.  S.  Haynes. 

Arch.  Pediat.,  September,  1913. 
Insane  and  Feeble-Minded,  Size  of  Hospitals  for. — W.  M.  Smith. 

Boston  Med.  and  Surg.  Jour.,  Sept.  25,  1913. 
Meningocele,   Immense   Basal    Spheno-Orbital,   Operative   Cure   of. — H.   Kondring. 

Monatschr.  f.  Geburtsh.  u.  Gyniik.,  Augiist,  1913,  No.  2. 
Moronism  and  Ignorance,  Differentiation  Between. — H.  A.  Knox. 

New  York  Med.  Jour.,  Sept.  20,  1913. 
Psychologic  Clinic  as  Eugenic  Agency. — C.  H.  Town. 

Illinois  iled.  Jour.,  September,  1913. 
Rumination,  Gruel  Diet  in  the  Treatment  of. — K.  Huldschinsky. 

Ztschr.  f.  Kinderh.,  1913,  viii,  No.  5. 

GENITO-URINARY    SYSTEM 
Coli  Infection  of  Urinary  Tract  in  Infancy  and  Childhood.— X.  P.  Marsh. 

Brit.  Jour.  Child.  Dis.,  September,  1913. 
Gonorrhea,  Complement  Fixation  Test  for.^A.  McNeill. 

Arch.  Pediat.,  September,  1913. 
Pentosuria  in  Early  Childhood,  Case  of. — ^H.  Aron. 

Monatschr.  f.  Kinderh.,  August,  1913,  No.  4. 
Vulvovaginitis    in    Young    Children:    Its    Control    and    Successful    Treatment. — 
N.  Barnett. 

Arch.  Pediat.,  September,  1913. 

OSSEOUS     SYSTEM 
Bone  Cavities,  Thermocautery  to  Precede  Filling  of. — L.  Fioravanti. 

Riforma  Med.,  Aug.'  16,  1913,  No.  33. 
Bones,  Essential  Fragility  of. — D.  G.  Zesas. 

Deutsch.  Ztschr.  f.  Chir.,  July,  1913,  Nos.  3-4. 
Epiphysis  in  Youths,  Traumatic  Separation  of  the. — H.  Ebbinghaus. 

Deutsch.  med.  Wchnschr.,  Aug.  21,  1913,  No.  34. 

SKIN    AND    APPENDAGES 
Eczema  as  an  Expression  of  the  Exudative  Diathesis  in  Infants. — A.   Schkarin. 

Jahrb.  f.  Kinderh.,  August,  1913,  No.  2. 
Eczema  in  Children,  Fatal  Cases  of. — P.  S.  Hichens. 

Brit.  Jour.  Dis.  Child..  September,  1913. 
Nevi,  Cure  under  Radiotherapy  of  Pigmented. — A.  Weil. 

Bull.  Soc.  de  pgdiat.  de  Paris,  .June,  1913. 

EYE,    EAR,    NOSE    AND    THROAT 

Abscess  of  Lachrymal  Sac  in  Child  One  Month  Old. — F.  Holdsworth. 
Ophth.  Rec,  September,  1913. 
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Adenoids  and  Enlarged  Tonsils. — T.  M.  Martin. 

Clin.  Jour.,  Aug.  27,  1913. 
Adenoids,  Removal  of,  by  Direct  Inspection. — J.  C.  Beck. 

Ann.  Otol.,  Rhinol.,  Laryngol.,  June,  1913. 
Earache. — T.  W.  Moore. 

West  Virginia  Med.  Jour.,  September,  1913. 
Eyes  of  School  Children,  Protection  of. — N.  M.  Black  and  F.  A.  Vaughn. 

Wisconsin  jNIed.  Jour.,  August,  1913. 
Physiologic  and  Pathologic  Importance  of  the  Tonsils. — S.  Wetterstad. 

Tidsskr.  f.  d.  norske  Laegefor.,  Aug.  15,  1913. 
Regie  Tonsillaris.  Surgical  Anatomy  of. — J.  H.  Edmondson. 

South.  Med.  Jour.,  September,  1913. 
Tonsil,  Palatine,  Anatomy  and  Comparative  Anatomy  of,  and  Its  R6le  in  Economy 
of  Man.— S.  Hett. 

Brit.  Med.  Jour.,  Sept.  20,  1913. 
Tonsillectomy,  Results  in  Series  of  Cases  of,  at  Massachusetts  General  Hospital, 
Three  to  Four  Years  after  Operation. — J.  P.  Clark. 

Ann.  Otol.,  Rhinol.,  Laryngol.,  June,  1913. 
Tonsils,  Glycolytic  Action  of  the. — G.  B.  Farmachidis  and  A.  Vattuone. 

Riforma.  med.,  Sept.  6,  1913. 
Tonsils,  Human,  Toxicity  of. — G.  F.  Dick  and  W.  H.  Burmeister. 

Jour.  Infect.  Dis.,  September,  1913. 

SURGERY    AND    ORTHOPEDICS 

Curvature,  Lateral,  Correction  of  Fixed  Types  of.  Complicated  by  Visceral 
Derangements,  Especially  Those  of  Cardiac  Variety,  with  Slight  Modification 
of  Abbott's  Method. — R.  0.  Meisenbach. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Gymnastics  for  Crippled  Children. — M.  T.  Sweeny. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Knee,  Fracture  of  the. — 0.  Brehm. 

Petersburger  med.  Ztschr.,  Aug.  28,  1913,  No.  16. 
Knee-Joint,  Injury  of  the  Crucial  Ligaments  in  the. — H.  Goetzes. 

Deutsch.  Ztschr.  f.  Chir.,  July,  1913,  Nos.  3-4. 
Lateral  Curvature. — E.  G.  Abbott. 

Surg.,  Gynec.  and  Obst.,  August,  1913. 
Scoliosis,  Diet  of. — F.  Bittner. 

Prag.  med.  Wchnschr.,  Aug.  21,  1913. 
Scoliosis,  History  of. — R.  W.  Lovett. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Scoliosis,  Its  Prognosis. — J.  L.  Porter. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Scoliosis,  Rotation  Treatment  of. — A.  M.  Forbes. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Scoliosis,  Structural,  Corrective  Jackets  in  Treatment  of,  with  Special  Reference 
to  Mensuration  and  Record. — A.  H.  Freiberg. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Scoliosis,  Treatment  of,  by  Abbott's  Method.— S.  Peltesohn. 

Med.  Klin.,  Sept.' 7,  1913. 
Spinal  Curvature,  Lateral. — A.  G.  Cook. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Spine,  Curvature  of  the,  Improvement  under  Abbot's  ilethod  of  Treating. — Lance. 

Bull.  Soc.  de  pC-diat.  de  Paris,  June,  1913. 
Spine,  Normal,  Movements  or  Positions  of,  and  Their  Relations  to  Lateral  Curva- 
ture.—E.  G.  Abbott. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
Spine,  Treatment  of  Lateral  Curvature  of. — R.  Whitman. 

Siirg.,  Gynec.  and  Obst.,  August,  1913. 
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Spine,   Treatment   of   Lateral   Curvature   of,  by   Forbes'  Method.— Z.   B.   Adams. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 
What  To  Do  After  Corrective  Jackets  Are  Removed. — E.  H.  Bradford. 

Am.  Jour.  Orthop.  Surg.,  July,  1913. 

THERAPEUTICS 
Anesthesia,  Local,  Treatment  for. — ^A.  Hoffman. 

Zentralbl.  f.  Chir.,  Aug.  30,  1913,  No.  35. 
Calcium  Salts  in  Spasmophilia,  Optimum  Dosage  of. — K.  Bluhdorn. 

INIonatschr.  f.  Kinderh.,  August,  1913,  No.  4. 

MISCELLANEOUS 
Crippled  Children,  Needs  of,  in  State  of  Delaware. — D.  C.  McMurtrie. 

Delaware  State  Med.  Jour.,  August,  1913. 
Handwriting,  Vertical,  Easier  to  Read. — R.  Budek. 

Med.  Klin.,  Sept.  7,  1913. 
Helminths,   Toxic   Action  of.  Lesions   of   Organs   of   Internal   Secretion    from. — 
S.  P.  Bedson. 

Ann.  de  ITnst.  Pasteur,  August,  1913. 
Infant  Mortality,  Influence  of  Summer  Heat  on. — H.  Rietschel. 

Jahrb.  f.  Kinderh.,  September,  1913. 
Infants'  Ward  in  the  New  Vienna  Children's  Hospital. — E.  Mayerhofer. 

Ztschr.  f.  Kinderh.,  1913,  viii.  No.  5. 
Laboratory    Examinations    in    Early    Infancy    and    Childhood,    Importance    of. — 
G.  N.  Ryan. 

Iowa  State  ^led.  Soc.  Jour.,  September,  1913. 
Pediatries  in  Relation  to  Public  Health  and  Economics. — M.  Thiemich. 

Deutsch.  med.  Wchnschr.,  Aug.  28,  1913. 
School  Children  at  jMoorfields,  Care  of. — S.  H.  Brown. 

Ophth.  Rec,  Chicago,  October,  1913. 
Sex  Education  from  Physician's  Viewpoint. — R.  P.  Frink. 

Journal-Lancet^  Sept.  1-5,  1913. 
Sleep. — S.  Laache. 

Med.  Klin.,  Aug.  24,  1913,  No.  34. 
Speech,  Treatment  of  Defects  in.— A  Quadri  and  L.  Morzone. 

Semana  med.,  Aug.  14,  1913. 
Stuttering  and  Its  Treatment. — F.  A.  Bryant. 

Med.  Rec,  New  York,  Oct.  4,  19^3. 
Tongue,  Geographical. — H.  Jellinek. 

Ztschr.  f.  Kinderh.,  1913,  viii,  No.  5. 
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DUODENAL    ULCERS    IN    INFANCY* 

L.     EMMETT     HOLT,     M.D. 

Professor   of  Diseases  of  Children,  College  of  Physicians  and   Surgeons 

(Columbia  University) 

NEW     YORK 

Until  recently,  duodenal  ulcers  have  been  considered  rare  in  infancy 
and  childhood.  Since  1908,  groups  of  cases  have  been  published  by 
several  writers,  and  the  increasing  number  of  reports  during  tlie  past 
three  years  indicates  that  the  condition  is  not  a  very  uncommon  one. 
and  that  it  has  been  probably  overlooked  in  the  past. 

In  the  literature  I  have  found  references  or  full  reports  of  ninety-one 
cases  of  duodenal  ulcer  in  the  first  year  of  life,  making,  with  four  cases 
of  my  own  reported  in  this  paper,  ninety-five  cases  for  study.  All  but 
twenty-one  of  these  have  been  published  since  1908.  These  facts  indicate 
how  little  this  condition  was  known  until  five  years  ago.  In  the  post 
mortem  records  of  the  Babies'  Hospital  embracing  1,800  autopsies,  fully 
90  per  cent,  of  which  were  in  children  under  1  year,  duodenal  ulcer  is 
recorded  but  four  times,  and,  curiously,  three  of  these  cases  were  observed 
within  a  period  of  three  months,  the  other  case  two  and  a  half  years 
before.  It  is  doubtless  true  that  had  it  always  been  carefully  looked  for, 
other  cases  might  have  been  discovered. 

Eutz^  (Budapest)  reports  10  instances  of  duodenal  ulcer  in  361 
autopsies  on  infants  under  1  year,  made  in  an  infant  asylum.  Schmidt- 
(Breslau)  observed  20  cases  in  1,109  autopsies  in  infants  under  1  year. 
A  still  greater  frequency  is  indicated  by  the  observations  of  Helmholz,^ 
who  found  in  16  autopsies  on  atrophic  infants,  duodenal  ulcers  in  8.  He 
calls  especial  attention  to  certain  superficial  ulcers  which  may  easily  be 
missed  even  when  autopsies  are  made  with  considerable  care,  since  thev 
cause  no  symptoms  during  life,  and  neither  hemorrhage  nor  perforation 
is  found  at  autopsy.    Half  his  cases  belong  to  this  group.    Granting  that 


*  Re^d  at  the  annual  meeting  of  the  American  Pediatric  Society.  \Yashington. 
D.  C.  May  6.  1913. 

1.  Entz:     KozhOrhftzi   Orvost5rs  ul^ski   jkoe.   Budapest.  Xov.   4,   1908,  quoted 
by  Flesch  in  Jahrb.  f.  Kinderh..  Ixxvi,  542. 

2.  Schmidt:     Berlin  Klin.  Wchnschr..   1913,   xiii.   593. 

3.  Helmholz:    Deutsch.  med.  Wchnschr..  1909.  p.  534;   Arch.  Pediat..  Septem- 
ber.  1909. 
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there  is  a  considerable  number  of  such  ulcers  which  may  be  detected  at 
aiitopsy  only  with  some  difficulty,  even  then  we  cannot  assume  that  duo- 
denal ulcers  in  infancy  are  at  all  common.  However,  as  compared  with 
round  peptic  ulcers  of  the  stomach  they  are  certainly  much  more  often 
seen.  Thus  Entz  observed  ten  duodenal  to  one  gastric  ulcer.  There  is  no 
case  of  peptic  ulcer  of  the  stomach  in  the  autopsy  records  of  the  Babies' 
Hospital. 

Of  sixty-five  cases  in  which  the  age  of  infants  with  duodenal  ulcers  is 
given,  70  per  cent,  of  the  patients  were  between  6  weeks  and  5  months 
old,  the  greatest  frequency  being  between  the  sixth  and  tenth  week ;  only 
seven  patients  were  over  5  months  old;  nine  were  in  the  new-born.  The 
age  incidence  is  very  striking.  It  corresponds  very  closely  with  the  age 
incidence  of  deaths  from  marasmus. 

"VMiile  duodenal  ulcers  may  be  seen  in  patients  of  any  age  and  in  those 
who  are  well  nourished,  the  great  majority  occur  in  infants  of  the 
marasmus  (atrophic)  type.  Whether  there  is  a  more  definite  association 
than  simply  a  lowered  vitality  of  the  mucous  membrane  of  this  part  of 
the  intestine,  it  is  impossible  to  say. 

Two  predisposing  factors  seem  of  some  importance :  A  lowered  gen- 
eral vitality  of  the  patient,  as  in  infants  suffering  from  marasmus,  and 
previous  digestive  disturbance,  a  history  of  which  is  present  in  a  very 
large  proportion  of  the  cases. 

The  situation  of  the  ulcer  in  the  great  majority  of  the  cases  is  in  the 
posterior  wall  of  the  duodenum.  Practically  all  of  them  are  above  the 
papilla,  and  when  but  a  single  ulcer  is  present  the  usual  seat  is  just  below 
the  pyloric  ring  (Fig.  2). 

Of  51  cases  in  which  the  point  is  mentioned,  there  was  only  a  single 
ulcer  in  35  cases ;  two  ulcers  in  8  cases,  and  more  than  two  in  8  cases.  In 
size  the  ulcers  vary  from  2  or  3  mm.  to  1.5  cm.  in  diameter.  Duodenal 
ulcers  are  circular  in  shape,  they  have  shelving,  sharp  edges,  usually 
described  as  ^'pushed  out,"  and  often  show  at  the  base  open  blood-vessels 
of  considerable  size.  They  may  involve  only  the  mucous  membrane  or 
they  may  go  to  the  muscular  coat,  quite  to  the  peritoneal  coat  or  may 
perforate. 

Microscopical  examination  shows  an  almost  complete  absence  of  round 
celled  infiltration  and  other  evidences  of  inflammatory  reaction.  The 
mucous  membrane  of  the  duodenum  elsewhere  is  generally  normal,  except 
that  it  may  be  blood  stained.  Large  clots  may  be  present  in  the  duo- 
denum or  the  small  intestine  lower  down  and  blood  may  even  be  found 
in  the  colon.  The  stomach  also  may  contain  fresh  or  old  blood.  It  is 
rather  surprising  that  although  gastric  ulcers  are  believed  to  have  the 
same  etiology  and  pathology,  in  but  a  single  case  have  I  found  recorded 
the  coexistence  of  gastric  and  duodenal  ulcers  in  the  same  patient,  even 
including  the  cases  observed  in  the  new-born. 
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The  association  of  duodenal  nicer  with  burns  is  so  constantly  men- 
tioned in  works  on  adult  medicine  that  it  is  of  some  interest  to  note  that 
not  one  of  the  recorded  cases  of  duodenal  ulcer  in  infants  which  I  have 
collected  have  complicated  burns.  Ulcer  has  been  found  complicating 
many  pathological  conditions,  but  there  seems  to  be  no  adequate  reason 
for  connecting  it  with  any  except  marasmus,  and  even  this  is  regarded  by 
some  writers  as  accidental. 

I  have  nothing  to  add  to  the  generally  accepted  view  of  the  patho- 
genesis of  these  ulcers,  viz.,  that  they  are  due  to  thrombosis  followed  by 
self  digestion  of  the  mucous  membrane  over  a  circumscribed  area.  The 
situation  of  the  ulcers,  above  the  papilla,  indicates  that  the  lesion  is  due 
to  the  action  of  the  gastric  juice. 

Below  the  papilla  the  presence  of  the  alkaline  pancreatic  and  hepatic 
secretions  seems  to  exert  a  protective  influence  on  the  mucous  membrane 
of  the  intestine.  That  it  is  the  direct  action  on  the  intestine  of  the 
gastric  juice  not  yet  neutralized  is  indicated  by  an  observation  of 
Freund's*  on  an  infant  2  months  old,  who  was  operated  on  by  gastro- 
enterostomy for  pyloric  stenosis.  For  a  time  progress  was  favorable,  then 
bloody  stools  followed  by  death,  the  autopsy  showing  ulceration  of  the 
jejunum  below  the  opening  which  communicated  with  the  stomach. 

SYMPTOMS 

In  a  little  more  than  one-third  of  the  recorded  cases  no  symptoms 
which  could  be  attributed  to  ulcer  were  present  during  life,  the  condition 
being  found  at  autopsy  in  infants  dying  of  intercurrent  disease  or  of 
marasmus. 

In  a  second  group  of  cases  death  occurred  suddenly  in  collapse,  some- 
times preceded  by  ordinary  gastro-intestinal  symptoms  and  sometimes 
not.  In  a  few  patients  with  such  a  history  the  autopsy  disclosed  a  con- 
cealed hemorrhage,  the  duodenum,  and  in  some  cases  the  intestine  lower 
down,  containing  large  clots,  though  no  bloody  discharges  were  present 
during  life.  In  other  cases  there  was  found  an  acute  perforating  ulcer 
and  usually  commencing  general  peritonitis.  After  the  development  of 
the  first  symptoms  of  collapse  death  may  ensue  in  a  few  hours,  or  life 
may  be  prolonged  for  a  day  or  a  day  and  a  half,  rarely  longer  in  patients 
of  this  age  and  class.  The  diagnosis  of  peritonitis  under  these  conditions 
is  extremely  difficult,  since  neither  vomiting,  fever  nor  distention  may  be 
present,  the  only  thing  suggesting  it  being  the  acute  collapse.  On  account 
of  the  age  of  the  patients  such  symptoms  as  pain  and  localized  tenderness, 
of  much  value  in  older  subjects,  are  of  no  assistance  in  making  the  diag- 
nosis in  infants. 


4.  Fround:    Mitt.  a.  d.  srenzgeb.  d.  Med.  u.  Chir..  xi,  326. 
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There  is  then  practically  only  one  definite  symptom  pointino-  to 
duodenal  ulcer,  viz.,  hemorrhage.  This  may  appear  as  blood  vomited 
or  as  blood  in  the  intestinal  discharges.  Some  idea  of  the  relative  fre- 
quency with  which  these  symptoms  occur  may  be  gained  from  the  follow- 
ing statistics:  Of  64  cases  of  duodenal  ulcer  in  which  the  clinical 
histories  are  recorded,  bloody  stools  were  noted  in  28;  bloody  vomitus 
in  10 ;  both  bloody  stools  and  bloody  vomitus  in  6  cases,  4  of  these  being 
in  the  new-born.  In  2  patients  there  was  no  discharge  of  blood  during 
life  though  the  intestine  at  autopsy  contained  large  blood-clots.  The 
blood  vomited  may  be  bright,  clear  blood,  or  coffee-ground  material.  It 
is  not  usually  in  large  amount,  although  in  the  new-born  as  much  as  half 
an  ounce  or  an  ounce  has  been  recorded.  Blood  from  the  bowel  may  be 
in  such  small  amount  as  merely  to  show  a  trace  in  the  stool,  or  large 
clots  may  be  passed  and  even  fluid  blood  in  considerable  quantity.  Once 
the  hemorrhage  has  occurred  it  is  apt  to  persist  until  the  death  of  the 
patient,  which  usually  comes  within  twenty-four  or  thirty-six  hours  from 
its  first  appearance.  It  is  surprising  how  small  an  actual  loss  of  blood 
may  produce  very  serious  symptoms  in  the  class  of  patients  in  v.liieh 
most  of  these  ulcers  occur.  In  several  cases  the  collapse  has  been  so  acute 
and  so  severe  as  to  suggest  perforation,  though  the  autopsy  showed  only 
concealed  intestinal  hemorrhage.  It  is,  then,  the  appearance  of  blood  in 
the  stools,  usually  in  considerable  amount,  which  first  suggests  duodenal 
ulcer,  and  in  patients  of  the  marasmus  class  or  in  young  infants  from 
1  to  5  months  old  this  cause  of  hemorrhage  should  always  be  borne  in 
mind. 

The  association  of  duodenal  ulcer  with  spasm  of  the  pylorus  has  been 
too  often  observed  to  be  considered  accidental.  In  Torday's  case.^  an 
infant  8  months  old,  exhibited  characteristic  symptoms  of  pyloric  stenosis 
—  persistent,  forcible  vomiting  and  marked  peristaltic  waves  —  3^et  the 
autopsy  showed  no  stenosis,  but  a  duodenal  ulcer  just  below  the  pyloric 
ring,  with  a  greatly  distended  stomach.  Ulcer  of  the  duodenum  asso- 
ciated with  pyloric  stenosis  has  been  mentioned  by  Finny,*^  Ibrahim"  and 
Freund,*  and  Birk^  observed  three  cases  associated  with  pyloric  stenosis 
and  one  with  pyloric  spasm.  In  the  above  references  the  distinction 
between  pylorospasm  and  pyloric  stenosis  is  not  always  clearly  made.  It 
is  easy  to  see  how  an  ulcer  in  the  duodenum  just  below  the  pyloric  ring 
might  by  irritation  cause  pyloric  spasm  with  symptoms  closely  simulating 
pyloric  stenosis,  although  the  latter  condition  was  not  present.  It  is 
perhaps  enough  in  this  connection  to  call  attention  to  the  association  of 
these  two  conditions,  and  to  emphasize  the  point  that  when  s3'mptoms 


5.  Torday:    Jalirb.  f.  Kinderh..   1906.  Ixiii,  563. 

6.  Finny:     Proc.  Roy.  Soc.  Med..   1908-0. 

7.  Ibrahim:    Miinchen.  Ergeb.  der  inn.  Med.  n.  Kinderh.,   IfiOS.  i.  220. 

8.  Birk:     Referred  to  by  Helmholz.  Arch.  Pediat.,  September,   1909. 
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suggesting  pyloric  stenosis  are  seen  for  the  first  time  in  an  infant  over  3 
or  4  months  old,  duodenal  ulcer  should  be  borne  in  mind  as  a  possible 
explanation. 

Something  should  also  be  said  regarding  the  relation  of  duodenal 
ulcer  to  melena,  or  the  gastro-intestinal  hemorrhages  of  the  new-born. 
Dusser,^  in  thirty-one  collected  autopsies  on  such  cases,  mentions  five  in 
which  the  only  lesion  was  a  single  duodenal  ulcer;  in  four  of  these,  blood 
was  vomited  as  well  as  expelled  by  stool.  In  a  patient  of  my  own  (Case 
4)  dying  on  the  twelfth  day,  multiple  erosions  were  found  in  the  stomach 
as  well  as  an  ulcer  in  the  duodenum.  In  reviewing  the  cases  seen  in  the 
new-born  one  is  struck  by  the  fact  that  the  hemorrhages  were  more 
extensive  than  in  other  cases  of  duodenal  ulcer  and  seemingly  out  of 
proportion  to  the  size  of  the  ulcer;  also  that  they  were  usually  both 
gastric  and  intestinal.  This  gives  rise  to  a  suspicion  that  the  cause  of 
the  bleeding  in  these  cases  is  a  general  one  and  not  entirely  the  ulcer 
and  possibly  not  even  connected  with  it.  There  are  no  sufficient  reasons 
for  invoking  a  different  pathology  for  the  ulcers  occurring  at  this  time 
of  life  and  those  which  are  seen  in  later  infancy. 

In  only  one  case,  No.  2,  of  ray  own  series,  was  jaundice  mentioned 
as  an  associated  symptom.  In  this  case  the  connection  was  not  quite 
clear.  The  jaundice  was  so  intense  as  to  suggest  malformation  of  the 
bile  ducts,  yet  no  obstruction  was  found  at  autopsy  either  in  the  cystic 
or  hepatic  ducts.  It  was  apparently  due  solely  to  catarrhal  swelling  of 
the  mucous  membrane  of  the  ducts. 

DIAGNOSIS 

The  gastro-intestinal  symptoms  preceding  duodenal  hemorrhage  are 
usually  of  a  mild  type  and  subacute,  so  that  enterocolitis  with  its  fre- 
quent bloody  and  mucous  stools  is  not  likely  to  be  confounded  with  ulcer. 
There  is  lacking  also  the  persistent  vomiting  (not  bloody),  the  parox- 
ysmal pain,  the  tenesmus,  with  the  passage  of  blood  and  mucus  from  the 
bowels,  but  no  fecal  matter,  all  of  which  are  characteristic  of  intussuscep- 
tion ;  although  the  age  of  the  patients,  the  suddenness  of  the  invasion  and 
the  acute  prostration  somewhat  suggest  it.  With  blood  appearing  both 
in  the  vomitus  and  in  the  stool  one  might  be  in  doubt  as  to  whether  the 
lesion  was  gastric  or  duodenal.  The  far  greater  frequency  of  duodenal 
ulcers  of  course  makes  this  lesion  much  the  more  probable  one. 

In  the  case  of  symptoms  pointing  to  acute  perforative  peritonitis  in 
an  infant,  duodenal  ulcer  should  be  remembered  as  one  of  the  possible 
causes  and  next  to  appendicitis  probably  the  most  frequent  one. 

From  what  has  been  said  it  will  be  evident  that  the  diagnosis  always 
has  been  and  still  is  a  matter  of  much  difficulty,  and  it  is  not  surprising 

9.  Dusser:     Th&se,   Paris.   1889. 
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that  the  disease  has  been  recognized  only  at  autopsy  in  the  great  majority 
of  the  cases  reported.  There  is  one  method  of  diagnosis  which  I  believe 
is  likely  to  assist  materially  in  these  very  obscure  cases — the  passage  of 
the  duodenal  catheter.  An  opportunity  to  try  it  was  afforded  in  one  of 
my  cases  (Case  2).  Ulcer  was  not  at  first  suspected  in  this  patient,  but 
on  account  of  the  intense  jaundice  Hess's  duodenal  catheter  was  intro- 
duced to  see  if  the  presence  of  bile  in  the  intestine  could  be  demonstrated. 
On  its  withdrawal  the  catheter  was  found  to  contain  a  clot  of  blood,  but 
no  bile.  Although  the  duodenal  catheter  had  been  passed  many  times 
before  in  other  patients,  blood  had  never  been  seen  under  such  circum- 
stances. We  did  not,  therefore,  believe  it  could  be  the  result  of  trau- 
matism. The  suspicion  of  duodenal  ulcer  was  strengthened  by  the 
presence  of  blood  in  the  stools.  Given  a  young  infant  with  intestinal 
hemorrhage  and  showing  no  other  symptoms  of  colitis,  intussusception, 
polypus,  etc.,  the  introduction  of  the  duodenal  catheter  is  not  only 
justified,  but  indicated,  and  it  may  give,  as  in  my  own  case,  very  definite 
information  on  which  in  the  future  successful  treatment  may  possibly 
be  based.  I  know  of  no  other  means  of  diagnosis  which  will  tell  as  much. 
The  possibility  of  doing  harm  by  the  catheter  cannot  be  denied ;  but  the 
risk  in  my  opinion  is  so  slight  that  it  may  be  ignored. 

PEOGXOSIS 

In  a  condition  so  difficult  of  diagnosis  and  where  the  great  majority 
of  the  cases  are  recognized  only  at  autopsy,  there  are  but  few  data  avail- 
able for  prognosis.  That  such  cases  may  recover  seems  certain  from  the 
observation  of  Schmidt,  who  found  at  autopsy  in  an  infant  dying  of  some 
acute  infection  at  5  months  the  cicatrix  of  an  old  ulcer,  and  also  from 
one  of  Helmholz's  cases  in  which  recovery  followed  after  an  attack  with 
fairly  typical  sj'mptoms.  The  probabilities  are  that  such  a  termination 
is  a  very  infrequent  one.  The  fatal  outcome  is  due  quite  as  much  to  the 
condition  of  the  patients  in  which  most  of  the  ulcers  are  seen  as  to  the 
ulcer  itself. 

TREATMENT 

Regarding  treatment,  little  can  be  said;  medical  treatment  is  to  be 
symptomatic  onb',  and  surgical  treatment  is  as  yet  inadvisable  in  most 
cases. 

REPORT  OF  PERSONAL  CASES 
Case  1. — Perforating  duodenal  ulcer  folloiced  iy  general  peritonitis. 
History. — D.  M.,  a  female  child,  3  months  old,  admitted  to  Babies'  Hospital 
because  of  loss  of  weight,  vomiting  and  constipation.  Family  history  unimpor- 
tant: ninth  child;  plump  at  birth;  no  breast  feeding,  and  had  never  thriven. 
The  previous  history  suggested  pyloric  stenosis;  there  had  been  frequent  vomit- 
ing since  the  child  was  2  weeks  old.  This  occurred  after  nearly  every  feeding 
and  was  forcible,  but  the  food  had  been  principally  milk  formulas  rather  high 
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in  fat.  Examination  showed  a  poorly  nourished  infant  of  tlie  marasmic  type; 
weij^lit  but  5  pounds,  7  ounces.  Except  for  the  prcs<>nce  of  a  moderate  degree 
of  thrush  and  erythema  of  the  buttocks,  the  physical  examination  was  negative. 
The  abdomen  was  normal;  tiiere  were  no  peristaltic  waves  and  no  pyloric  tumor; 
heart  and  lungs  normal. 

The  infant  was  placed  on  a  skimmed  milk  fornuila  containing  fat  0.60;  sugar 
(i.OO:  protein.  1.20  per  cent.  The  child  lived  eight  days  after  admission,  during 
which  time  she  vomited  in  all  but  six  times,  twice  on  the  first  day,  twice  on 
tho  second  day  and  only  twice  thereafter.  The  vomiting  was  not  forcible.  The 
appetite  was  good;  the  child  generally  took  her  food  well.  The  bowels  moved 
usually  twice  a  day;  for  the  first  three  days  the  stools  were  yellow,  smooth 
and  well  digested:  afterwards  they  were  yellow  and  thin,  but  never  frequent, 
and  no  blood  was  present.  Even  from  the  beginning  the  prostration  was  marked. 
The  temperature  was  habitually  subnormal  in  spite  of  artificial  heat  and  the 
use  of  a  cotton  jacket.  The  loss  in  weight  -continued  for  the  first  four  days, 
after  which  the  child  became  somewhat  edematous.  During  the  last  three  days 
in  the  hospital  the  temperature  was  not  above  95  F.  Death  occurred  quite 
unexpectedly  in  a  condition  of  collapse.  There  was  no  marked  abdominal  dis- 
tention and  no  tenderness  was  noted. 

Xecropsy. — Permission  to  examine  the  brain  was  not  obtained.  The  heart 
and  lungs  showed  nothing  of  importance.  On  opening  the  abdominal  cavity  the 
parietal  peritoneum  and  omentum  Avere  found  much  congested  and  showed 
numerous  small  hemorrhages.  The  peritoneal  cavity  contained  about  70  c.c. 
of  turbid  yellow  fluid,  which  after  standing  deposited  a  heavy  precipitate  of 
pus  cells.  The  cause  of  the  peritonitis  was  found  to  be  a  perforating  duodenal 
ulcer.  It  was  situated  on  the  posterior  wall  just  below  the  pylorus.  It  was 
circular,  about  5  mm.  in  diameter  and  had  a  typical  "punched  out"  appearance. 
No  signs  of  repair  at  its  borders.  The  mucous  membrane  of  the  intestine  was 
blood-stained,  but  no  other  lesions  were  present.  The  stomach  was  congested 
but  showed  no  ulcers.  Cultures  from  the  peritoneal  fluid  showed  the  strepto- 
coccus and  colon  bacillus.  Streptococci  were  also  obtained  from  the  heart's 
blood  and  lungs. 

Microscopical  examination  of  the  ulcer  was  made  by  Dr.  Martha  Wollstein, 
pathologist  to  the  hospital.  There  vras  no  inflammatory  reaction,  but  a  loss 
of  substance  which  at  one  point  involved  all  the  coats  of  the  intestine.  The 
edges  of  the  gap  were  sloping,  not  undermined.  The  walls  of  the  mucosa,  sub- 
mucosa  and  muscular  coats  forming  the  edge  of  the  ulcer  had  undergone  necrosis 
and  were  converted  into  a  granular,  poorly  staining  layer.  The  epithelial  layer 
of  the  mucosa  was  degenerated  or  absent  for  some  distance  beyond  the  borders 
of  the  ulcer;  beyond  this  the  duodenal  wall  was  normal.  The  adherent  pancreas 
was  also  normal. 

Case  2. — Ttvo  ulcers  in  the  ditodenum;  intense  jnundice ;  intestinal  hemor- 
rhage; death  from  marasmus. 

History. — M.  X..  a  male  Italian  child.  2  months  old.  was  admitted  to  the 
hospital  on  account  of  marked  jaundice  and  progressive  loss  of  weight.  The 
parents  were  not  very  intelligent  and  no  detailed  previous  histoiy  could  be 
obtained.  It  was  ascertained,  however,  that  the  child  was  born  at  full  term 
after  a  normal  labor  and  had  been  breast  fed  up  to  admission.  It  had  never 
thrived.  Jaundice  was  first  observed  two  weeks  before  and  had  steadily  increased. 
The  stools  were  gray  and  the  urine  stained  the  napkins.  The  history  of  the 
jaundice,  given  by  the  parents,  was  corroborated  by  a  physician  who  had  pre- 
vioush"  seen  the  patient. 

Examination  on  admission  showed  a  small,  wretched  looking  infant:  weight 
.51^  pounds.  The  jaundice  was  intense,  the  skin  being  of  an  olive-green  hue. 
The  sclerae  and  mucous  membranes  were  also  stained  with  bile.  Nothing  of 
importance    was    discovered    in    the    head,    neck    or    chest.      The    abdomen    was 
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tj-mpanitic,  onlj'  moderately  distended,  the  circumference  being  131/4  inches. 
The  lower  border  of  the  liver  was  felt  just  below  the  costal  margin;  the  spleen 
was  not  palpable.     No  abnormal  masses  were  felt. 

The  child  was  placed  on  a  milk  formula  having  the  following  percentages: 
Fat,  O.CO;  sugar,  5.00;  protein,  1.20  per  cent.  This  patient  also  lived  eight 
days  after  entrance  into  the  hospital.  During  this  time  the  temperature  was 
much  of  the  time  subnormal,  94  F.  being  noted  on  one  occasion.  The  urine  gave 
a  strong  reaction  to  bile,  but  contained  no  blood  or  casts;  urobilinogen  test 
negative.  All  the  stools  were  white,  pasty,  offensive  and  large  for  the  food  taken. 
The  presence  of  bile  salts  could  not  be  demonstrated.  The  stools  contained 
immense  quantities  of  fat  which  formed  approximately  90  per  cent,  of  the  dried 
residue.  This  was  chiefly  in  the  form  of  soaps,  although  there  was  also  a  large 
excess  of  neutral  fat.  There  was  both  macroscopic  and  occult  blood  in  the  stools. 
At  no  time  was  there  diarrhea,  and  there  was  no  vomiting  of  blood.  Both 
Wassermann  and  tuberculin  tests  were  negative.  Blood  examination  at  the  time 
of  admission  showed:  Hemoglobin,  55  per  cent.;  red  cells,  3,900,000;  white  blood- 
cells,  15,000;  polymorphonuclears,  23.3  per  cent.;  lymphocytes,  76.3  per  cent.; 
eosinophils,  0.3  per  cent.  One  week  later  the  hemoglobin  was  but  20  per  cenf. 
and  red  cells,  1,700,000. 

The  duodenal  catheter  was  passed  without  much  difficulty  to  ascertain  the 
presence  of  bile.  None  could  be  obtained  but  on  withdrawing  the  tube  it  was 
found  to  contain  a  blood-clot..  This  was  repeated  three  or  four  days  later  and 
a  larger  clot  obtained.  The  child  grew  progressively  worse  and  died  of  exhaus- 
tion. From  the  presence  of  blood  in  the  stools  and  in  the  duodenal  catheter  the 
diagnosis  of  duodenal  ulcer  was  made. 

Xecropsy. — Body  emaciated  and  deeply  jaundiced,  and  all  the  internal  organs 
deeply  bile  stained;  a  small  area  of  bronchopneumnia  in  right  upper  lobe;  heart 
normal:  pancreas  and  peritoneum  normal;  spleen,  normal  in  size  and  appearance. 
Liver,  dark  greenish  color,  not  enlarged  and  not  hard;  capsule  thickened,  espe- 
cially at  the  border;  slight  increase  in  the  connective  tissue;  no  recent  exudate; 
gall-bladder  contained  thick,  dark  green  bile  which  could  easily  be  expressed 
through  the  duct  into  the  duodenum.  Cystic  and  hepatic  ducts  appeared  normal. 
Duodenum  showed  two  small  round  "punched-out"  ulcers,  each  about  5  mm.  in 
diameter.  One  was  situated  just  below  the  pylorus  ( Fig.  1 ) .  It  extended  quite 
to  the  peritoneal  coat;  at  its  margin  was  seen  a  small  blood-clot  from  a  bleeding 
vessel;  a  large  blood-clot  in  the  duodenum  lower  down.  The  other  was  similar 
in  appearance  and  situated  1  cm.  lower  down  in  the  duodenum.  The  rest  of  the 
intestine,  both  small  and  large,  showed  area-s  of  congestion  and  enlargement  of 
the  solitary  follicles.  The  kidneys  were  normal,  except  jaundiced.  Cultures 
from  the  lung  showed  Gram-negative  bacilli  and  pneumococci. 

[Microscopical  examination  by  Dr.  WolLstein  showed  a  loss  of  epithelium  of 
the  mucosa,  edema  of  the  mucosa  and  submucosa,  but  no  cellular  infiltration. 
The  muscular  and  peritoneal  coats  were  normal.  The  liver  showed  no  increase 
of  connective  tissue.     The  blood  vessels  and  capillary  bile  ducts  were  normal. 

Case  3. — Single  ulcer  of  the  duodenum ;  concealed  hemorrhage;  sudden  death. 

History. — ^M.  F.,  a  female  child,  4  months  old,  admitted  to  hospital  on  account 
of  diarrhea  and  vomiting  which  had  lasted  one  week.  Family  history  unimpor- 
tant. For  the  first  two  months  the  baby  had  been  breast  fed  and  did  well;  then 
had  been  put  out  to  board  and  had  not  thriven.  The  bowels  had  been  generally 
loose,  but  no  vomiting  had  been  noted  till  one  week  before  admission.  Stools 
thin  and  green,  four  or  five  daily;  no  fever,  but  steady  loss  in  weight. 

On  admission  the  child  weighed  8  pounds,  14  ounces;  fairly  well  developed; 
did  not  appear  acutely  ill ;  heart  and  lungs  normal ;  spleen  palpable  one-half 
inch  below  costal  margin;  liver,  enlarged,  the  lower  border  1^  inches  below  the 
costal  margin;  Wassermann  negative.  Blood:  hemoglobin,  60  per  cent;  red  cells. 
4,400,000;  white  cells,  14,000;  polymorphonuclears,  40  per  cent.;  lymphocytes, 
60  per  cent. 
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'J"he  cliild  was  put  on  jjiotciii  milk  (  /■Hin  issinilcli  i  4  ouiiocs  every  tliree  lioiiis. 
No  fiiriher  xdinitinj^  oeciii  red  aftei-  admissidii.  '|  lie  stools  continued  from  four 
to  six  a  day  and  for  llie  most  jiait  were  tliin  and  of  a  <iras8  green  color;  no 
macro.sc<)|iii'  Idood.  Tlic  tem|)erature  retnaiiH'il  normal  for  four  days  wlu-n  it 
rose  to  101.1  !•'.,  later  to  l(l2.(i  1-".  I'litil  this  day  tlie  eliild  did  not  ajipear 
seriously  ill  inid  looked  much  tlic  same  as  during  the  jjrevious  four  days.  A 
marked  jjallor  was  then  noted,  the  patient  looking  almost  exsanguinated,  though 
no  hlood  was  seen  in  the  stools  and  no  other  hemorihage  had  heeii  observed. 
Death  oceuncd  (piite  suddenly  on  this  day,  almost  witiiout  warning. 


Fig.    1- — Two    ulcers    in    tin 
P,  painlla. 


duodtMuim.      Case    2.      A,    artefact;    U,    ulcers; 


Xicropsj/. — Body  well  nourished;  small  areas  of  atalectasis  in  lungs  hut  no 
pneumonia:  liver  extremely  fatty,  with  a  few  small  subcapsular  hemorrhages 
especially  on  the  under  surface.  The  stomach  contained  a  large  amount  of 
bl(X)d-stained  fluid  and  showed  many  submucous  hemorrhages,  but  no  ulcers. 
The  stomach  contained  one  large  soft,  dark  red  clot  which  extended  into  the 
duodenum.  Three  millimeters  below  the  pyloric  valve  on  posterior  wall  (Fig.  2), 
there  was  an  oval  ulcer,  4  by  8  mm.,  edges  sharply  defined;  no  surrounding 
inflammation.  At  the  base  of  the  ulcer  small  clots  and  a  bleeding  point  were 
discovered.  The  ulcer  had  the  typical  "punched-out"  appearance;  it  extended 
thr(iuf;]i   the  muscular  coat  to  the  peritoneum.     Mucous  im  nibrane  in   the  neigh- 
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borhood   was    pale.      The    rest   of   the   small    intestine   showed    nolhini;    almonnal. 
Nothing  of  importance  in  the  other  viscera. 

Microscopical  Examination  by  Dr.  WoUstein:  The  normal  mucosa  showed 
an  abrupt  solution  of  continuity  without  any  intlainuiatory  products.  The 
epithelial  layer  and  Brunner's  glands  had  disappeared  leaving  an  irregular, 
narrow,  glandular,  poorly  staining  layer  internal  to  the  muscularis  mucosa.  The 
subnnicosa  contained  no  Brunner's  glands,  but  showed  no  inflammatory  products. 
The  muscular  coats  were  normal.  The  duodenum  on  either  side  of  the  ulcer  was 
quite  norn:ai.  even  the  epithelial  covering  being  intact. 

t'.\SE  4. — .1  single  ulcer  of  the  duodenum.  iritJi  multiple  erosions  in  the  mucous 
membrane  of  the  stomach  in  n  nealy  bor)i  child ;  no  hemorrhages  present. 


Fig,    2. — A   single  ulcer   of   the   duodenum 
U,  ulcer;  P.  paoilla;  P.  R.,  pyloric  ring. 


in    t!ie    usual    situation.      Case    3. 


History. — R.  D.,  a  male  child,  12  days  old,  was  admitted  for  vomiting  and 
diarrhea  which  had  existed  almost  from  birth.  The  infant  was  one  of  twelve, 
five  of  whom  were  living  and  six  dead;  all  from  marasmus,  the  history  stated. 
The  birth  was  at  term  and  the  labor  normal.  No  breast  feeding  had  been  given; 
at  first  the  food  had  been  condensed  milk,  afterwards  nothing  but  barley  water. 
All  the  food  had  been  poorly  taken  and  much  of  it  had  to  be  forced.  The  stools 
had  never  been  normal;  for  a  few  days  before  admission  they  had  been  from  two 
to  five  daily,  thin,  of  a  yellow-green  color  and  contained  mucus.  Vomiting  had 
occurred  after  almost  every  feeding.  The  stomach  was  emptied  two  and  a  half 
hours  after  feeding  and  was  found  to  contain  a  small  amount  of  mucus,  but 
no  blood. 

On  admission  the  child  was  in  extremely  ])ad  condition,  very  feeble,  almost 
moribund    in    fact;    weight    six    pounds.      No    local    evidences    of    disease    in    the 
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abtloiiH'ii :  rfilcs  at  tin'  l)asos  of  Ixitli  liiii^s;  m<>  ncrvniis  s\  iiiptoiiis ;  ti'iiiperature 
nonial. 

The  tliilil  sva.s  piil  tui  u  weak  milk  funiuila,  fat  ().!)();  siijjar,  ;).0(T;  protein,  0.70 
per  eeiit.,  and  castor  oil  was  administered.  On  the  followinj^  day  the  temperature 
rose  to  104.6  F.  and  remained  above  102  F.  tiie  entire  day.  Vomiting  continued, 
though  but  little  food  was  taken.  The  stools  never  contained  blood  but  were 
fi-equent,  thin  and  green,  at  times  only  a  stain  on  tlu'  naj)'dii.  There  was  no 
improvement  in  any  of  the  .symi)toms  and  death  (icciincd  f(iily(ij.'lit  hours  after 
admission. 

Xccropsy. — Body  wasted;  nothing  of  Importance  in  thoracic  organs;  liver, 
fatty  and  slightly  congested,  no  increase  in  connective  tissue;  ])aiuTeas  congested; 
kidneys  showed  uric  acid  infarcts  in  many  pyiamids. 

The  stomach  contained  blood-stained  mucus  and  the  nnicous  membrane  showed 
many  erosions  extending  quite  to  the  muscular  coat.  They  were  of  irregular 
shape,  some  rounded  and  some  elongated.  They  were  below  the  rugae  rather 
than  on  them.  In  the  duodenum  was  an  ulcer  4  by  8  mm.  sitTiated  on  the 
anterior  wall,  about  1  cm.  below  the  pylorus  and  1  cm.  above  the  papilla.  It 
had  a  bile  stained  base;  edges  congested  and  elevated.  Elsewhere  the  duodenum 
appeared  normal.  The  rest  of  the  small  intestine  showed  intense  congestion, 
but  no  hemorrluiges  and  no  ulceration.  The  solitary  follicles  of  tlie  colon  were 
generally  swollen.  There  was  swelling  and  congestion  of  the  mesenteric  lymj)h- 
nodes. 

I  wish  to  acknowledge  my  indebtedness  to  Dr.  Stafford  McLean  for  assistance 
in  collecting  the  literature  and  to  Dr.  E.  A.  Morgan  for  the  drawings  of  the 
pathological  specimens. 

SUM:M.\1;Y    of   LITKUA'I'UT^j.]   ox  DI*0DEXAL   I'LCKIiS   IN    JXFAXCY 

Tlio  earliest  cases  reported  in  the  new-born  were  collected  l)y  Dusser"  in  1889. 
In  thirty-one  collected  autopsies  on  gastro-intestinal  hemorrhage  in  the  new-born 
there  were  five  in  which  duo<lenal  ulcer  was  found.      These  are  as  follows: 

Spiegelberg:""  Case  1.  On  tlie  fourth  day,  suddenly,  hemorrhage  from  the 
stomach  and  intestine;  death  in  a  few  hours.  Stomach  sliowed  ecchymoses  only. 
The  duodenum  showed  round  ulcer  close  under  the  pyloric  valve:  swelling  in  the 
follicles  of  the  large  intestine;  no  other  lesion.  Case  2.  Thirty  hours  after  birth 
sudden  occurrence  of  bloody  vomiting  and  shortly  afterwards  bloody  stools;  death 
in  twenty-four  hours.  The  stomach  contained  30  c.c.  of  fresh  blood;  the  mucous 
membrane  was  normal.  Midway  between  pylorus  and  papilla  a  large  coagulum 
in  the  duodenum;  in  the  posterior  wall  one  large  and  two  smaller  ulcers. 

Landau:"  An  infant  dying  on  the  fifth  day  had  bloody  vomiting  and  bloody 
stools.  Necropsy:  Large  clots  in  the  stomach;  mucous  membrane  normal.  Round 
ulcer  in  the  duodenum  5  cm.  from  the  pylorus,  size  5  by  S  mm.  Rest  of  the 
intestine  and  mucous  membrane  normal. 

Kling:'^  Death  on  the  fourth  day.  Symptoms,  vomiting  of  blood  and  bloody 
stools.  In  second  portion  of  duodenum,  posterior  wall,  ulcer,  1  by  1.5  cm.,  per- 
forated at  one  point. 

Zeischwitz:"  Thirty  hours  after  birtli  copious  liemorrhage  from  the  rectum; 
arterial  blood.  Death  the  following  morning.  In  the  posterior  wall  of  the 
duodenum  a  little  al)ovc  the  papilla  an  ulcer  going  to  the  muscular  coat;  an 
artery  opened:   intestines  elsewliere  normal. 

More  recently  Gruber  in  a  rejiort  of  seventeen  cases  under  10  years  old,  men- 
tioned two  duodenal  ulcers  in  tiie  new-born. 


10.  Spiegelberg:    .iahrb.  f.   Kinderh.,  18G0,  p.  333. 

11.  Landau:     Ueber  Melena   Xeugeborenen,  Monograph,  Breslau,   1S74. 

12.  Kling:    Ueber  Melena  Neonatorum.  Inaugural  Dissertation,  Miinchen,  1875. 

13.  Zeischwitz:     Schmidt.    1888.   xxxv. 
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Schmidt-  roports  one  case  in  an  infant  five  days  old,  and  one  of  my  own 
cases,  an  infant  12  days  old,  should  probably  be  included  in  this  group. 

The  i)rincipal  reports  of  cases  of  duodenal  \ilcers  in  later  infancy  are  tlie 
following : 

Veit:''  An  infant  1  week  old,  previously  healthy:  sudden  onset,  pain,  fever, 
anorexia:  death  in  thirty-six  hours;  no  blood  in  stools  or  vomitus.  Necropsy: 
coffee-oround  material  in  stomach  and  intestines;  large  blood-clot  in  the  duo- 
denum: two  duodenal  ulcers  on  posterior  wall;  no  perforation. 

Adriance:'"  An  infant  ICf  months  old  suffering  from  marasmus  with  marked 
gastro-intestinal  symptoms  for  two  weeks.  Vomiting  jiersistent,  but  vomitus 
contained  no  blood.  Four  days  before  death  blood  from  the  rectum  following 
intestinal  irrigation.  After  this  two  or  three  bloody  stools  daily  until  death. 
Necropsy:  bright  and  dark  blood  in  stomach;  a  duodenal  ulcer.  1  by  2  cm.,  just 
below  pylorus  on  posterior  wall,  going  through  all  the  intestinal  coats. 

Borland:'"  An  infant  8  months  old;  severe  general  pustular  eczema;  gastro- 
intestinal symptoms  for  three  days;  vomiting  of  blood;  no  mention  of  blood  in 
stools.  Necropsy:  round  ulcer  just  Ijelow  pylorus  on  posterior  wall;  large  mass 
of  clotted  bk>od  in  peritoneum;  no  peritonitis. 

Torday:^  An  infant  8  months  old,  admitted  for  atrophy  and  rickets;  shortly 
after  bef^an  to  vomit  in  a  manner  characteristic  of  pyloric  stenosis.  This  con- 
tinued in  spite  of  diet  changes,  stomach  washing,  etc.  No  blood  in  the  vomitus 
or  stools.  Peristaltic  waves  present.  Pylorus,  not  palpable.  Death  six  weeks 
later.  Necropsy:  stomach  greatly  dilated:  no  pyloric  stenosis:  Ijut  ulcer  5  mm. 
below  pylorus:  blood  in  the  intestines.  Author  believes  that  pyloric  spasm  was 
caused  by  the  ulcer. 

Entz,'  quoted  by  Flesch :  In  364  autopsies  on  infants  under  1  year,  ten  duo- 
denal ulcers  and  one  gastric  ulcer;  ages  between  6  weeks  and  5  months.  Two 
perforated  and  caused  a  purulent  peritonitis.  Death  in  three  from  hemorrhage. 
In  most  cases  definite  gastro-intestinal  symptoms  with  infantile  atrophy  preceded. 
Diagnosis  usually  made  at  autopsy  only. 

Kiittner:'^  Patient  1  month  old;  seven  days  after  birth  vomiting,  diarrhea 
and  for  two  days  bloody  stools.  Twenty-three  days  later  vomiting  of  blood  and 
death.  Necropsy:  A  single  round  ulcer  upper  part  of  duodenum,  5  mm.  in 
diameter.  Author  reports  also  a  case  in  a  child  4  years  old.  Refers  to  Collin's 
monograph'*  who  in  279  cases  of  duodenal  ulcer  found  seventeen  under  one  year. 
Finny:"  An  infant,  2i/4  months  old,  had  been  vomiting  almost  from  birth  in 
spite  of  stomach  washing,  etc.  Pyloric  stenosis  diagnosed;  later  bloody  stools 
led  to  a  suspicion  of  duodenal  ulcer,  confirmed  by  autopsy.  Two  ulcers  present 
1.5  cm.  below  pylorus  in  posterior  wall:  one  had  perforated;  pylorus  contracted 
and  its  muscular  coat  thickened. 

Sochaczewski:"  An  infant  5  months  old;  gastro-intestinal  symptoms  since 
4  weeks  old;  general  condition  wretched.  During  the  last  twenty-four  hours 
three  to  four  large  bloody  stools;  no  vomiting.  Necropsy:  single  ulcer  in  pos- 
terior wall  two  fingers'  breadth  below  pylorus.  Peyer's  patches  swollen  but  no 
other   ulcerations. 

Helraholz'=  (first  comnuinieation  1900}  :  Reports  nine  cases  of  duodenal  ulcer 
of  which  eight  came  to  autopsy.  Five  of  these  Avere  Isetween  three  and  five  weeks 
old;  three  between  2%  and  4  months.  All  were  in  atrophic  children.  A  single 
ulcer  was  present  in  four  of  the  eight  cases.  Intestinal  hemorrhage  was  noted 
in  four;   in  four  others  no  definite  local  symptoms.     In  the  child  who  recovered 


14.  Veit:     Deutsch.  med.  Wchnsclir..   1881,  j).  081. 

15.  Adriance:     Arch.  Pediat.,  1901,  p.  277. 
IG.  Borland:     Lancet,  London,   1903,  ii,   1084. 

17.  Kuttner:    Berlin  Klin.  Wchnschr..   1908.  xlv,  2009. 

18.  Collin:     Thfese,  Paris.   1890. 

19.  Sochaczewski :     Arch,  der  Kinderkr..   1909,  1.  25. 
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the  diagnosis  rested  on  tlie  sndden  development  of  marked  prostration;  almost 
collapse,  followed  by  intestinal  hemorrhage  which  lasted  three  days.  Patient 
was  an  infant  2  months  old  and  was  well  five  months  later.  In  a  second  com- 
munication (1909),  he  reports  seven  additional  cases;  like  the  former  ones 
these  were  seen  in  dilforent  German  clinics;  all  of  these  patients  were  likewise 
atrophic  infants.  In  three  intestinal  hemorrhage  occurred  and  in  one  of  these 
there  was  also  perforation;  in  four  there  were  no  definite  symptoms.  Six  of 
these  patients  were  between  1  and  3  months  old  and  one  was  7  months.  In 
three  of  the  cases  a  single  ulcer  was  present;  in  four  two  or  more. 

Griffith:-"*  An  infant  6  months  old;  symptoms  for  two  days;  vomiting  fol- 
lowed shortly  after  by  trace  of  blood  in  the  stools.  On  the  following  day  vomited 
clear  blood  several  times  and  one  large  hemorrhage  from  the  bowel;  death  in 
collapse.  Necropsy:  ulcer,  5  mm.  in  diameter,  in  posterior  wall  of  duodenum 
just  below  the  pylorus.  Ulcer  extended  through  the  intestine,  but  adhesions 
prevented  the  escape  of  fluid  into  peritoneum.  Stomach  contained  1  ounce  of 
bloody  fluid. 

Hertz :-^  An  infant  2%  months  old,  artificially  fed.  Frequent  bloody  stools 
for  two  days,  followed  by  death.  A  single  ulcer  in  the  upper  part  of  the  duo- 
denum,  1.5  by  .75  cm.  in  diameter. 

Gruber:^-  In  4,208  autopsies,  1,147  peptic  erosions,  scars  or  ulcers;  17  duo- 
denal ulcers  in  children  under  10  years;  six  in  infants  between  3  and  8  weeks; 
details  not  given. 

WeilP  and  Gardere:  An  infant  1  month  old;  digestive  disturbances  from 
birth  with  diarrhea  and  irregular  vomiting;  traces  of  blood  noted  in  stools,  but 
no  real  bleeding.  Case  regarded  as  a  delayed  hemorrhage  in  the  new-born,  due  to 
intestinal  lesion.  Necropsy:  a  single  ulcer  just  below  pylorus;  blood-clot  in  the 
duodenum. 

f  lesch:-*  An  infant,  3  months  old,  atrophic,  anemic,  losing  weight.  Symp- 
toms for  last  fifteen  hours;  large,  bloody  stools;  subnormal  temperature;  death 
in  collapse.  Necropsy:  two  ulcers,  one  just  below  pylorus  and  one  just  above 
papilla;   follicular  gastro-enteritis  present. 

Schmidt  :■  In  1,109  necropsies  on  infants  in  the  first  year,  twenty  cases  of 
duodenal  ulcer.  Most  of  the  patients  in  poor  general  condition;  ten  were  atropic. 
They  were  seen  associated  with  a  great  variety  of  conditions  —  rickets,  whooping- 
cough,  nephritis,  empyema,  meningitis,  pyloric  stenosis.  Author  thinks  no  closer 
association  w^ith  atrophy  than  with  any  other  condition  of  marasmus.  Of  the 
twenty  cases,  peritonitis  was  present  in  three  and  hemorrhage  in  seven.  In  ten, 
ulcers  were  latent.     The  usual  situation  was  just  below  the  pyloric  ring. 

Birk'  (quoted  by  Helmholz,  unpublished)  :  Eight  cases;  ages  eight  weeks  to 
ten  months.  Three  with  pyloric  stenosis;  one  with  pylorospasm;  two  in  normal 
infants  who  were  well  up  to  a  day  or  two  before  death  from  hemorrhage;  two 
with  acute  pneumoccoccus  infections. 

14  West  Fifty-Fifth  Street. 
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CASEIX  IX  IXFAXT  FEEDIXG.     EXPERIMEXTS   IX  EXACT 

PEECEXTAGES  * 

HENRY    I.    BOWDITCH,    :\r.D.,    and    A.    W.    BOSWORTH.    A.M. 

BOSTON 

The  proteins  of  cow's  milk  have  been  the  source  of  much  interesting 
discussion  and  controvers}'  among  pediatricians.  Theories  as  to  their 
digestibility  are  changing  almost  yearly.  AVhey  proteins  advocated  by 
Rotch  have  given  place  to  the  "whole  proteins"  of  Czerny,  Keller  and 
Walls  (which  bring  forward  the  digestibility  of  skim-milk) ;  while  others 
have  heated,  peptonized  and  lately  precipitated  the  proteins  in  further 
attempts  to  improve  our  knowledge  and  treatment.  Up  to  the  present 
the  proteins  of  milk  formulas  have  not  received  the  attention  we  should 
expect.  Protein  requirements  have  painstakingly  been  estimated  and  the 
formulas  prescribed,  but  no  one  has  seriously  questioned  the  accuracy  of 
such  mixtures.  Several  days  during  the  summer  of  1912,  formulas  made 
according  to  Finklestein's  method  were  found  on  examination  to  contain 
proteins  varying  from  2.5  to  4.5  per  cent.  This  instance  of  error  led  us 
to  investigate  the  composition  of  home  modifications  and  laboratory  milk 
formulas. 

METHODS  OF  ANALYSIS 

1.  Total  Protein. — Total  nitrogen  was  determined  by  Folin's  modification  of 
Kjeldahl's  method.     Total  nitrogen  multiplied  by  6.37  gave  the  total  protein. 

2.  Casein. — Casein  was  determined  by  the  volumetric  method  devised  by  Van 
Slyke  and  Bosworth^  of  the  New  York  Agricultural  Experiment  Station. 

"Its  operation  in  the  determination  of  casein  in  a  sample  of  milk  requires 
only  from  twelve  to  fifteen  minutes  and  the  result  was  reasonably  accurate,  usually 
coming  within  0.1  to  0.2  per  cent,  of  the  correct  amount."  This  method  requires 
the  simplest  and  most  inexpensive  equipment.  It  further  is  eminently  practical 
in  the  hands  of  unskilled  persons  after  a  minimum  of  instruction. 

3.  Albuynin. — Albumin  when  determined  was  found  by  subtracting  the  per 
cent,  of  casein  from  the  per  cent,  of  total  proteins. 

STUDY  OF  PEBCENTAGES  OF  CASEIX  IX  LABOBATORY  MIL:^ 
FORMULAS 

In  Table  1  will  be  found  the  results  obtained  from  the  examination  of 
twenty  mixtures  obtained  from  a  food  laboratory.  These  were  made  from 
32  per  cent,  cream,  fat-free  milk,  whey,  etc.,  from  a  reliable  source.  In 
each  case  the  prescribed  formulas  are  given,  while  in  the  last  column  the 


*  From   the   Massachusetts   Babies   Hospital,    106   Chestnut    Avenue,   Jamaica 
Plain,  Mass. 

*  Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington,  D.  C, 
June,  1913. 

1.  Van  Slyke  and  Bosworth :    New  York  Med.  Jour..  Sept.  18,  1909. 
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amounts  of  variations  from  these  formulas  are  seen.  It  will  be  noticed 
tliat  in  every  case  the  total  protein  Jound  was  less  than  tliat  called  for. 
Xo  determinations  of  fats  or  sugars  were  made.  If  as  much  error 
occurred  with  them  as  was  found  with  the  protein,  many  of  the  formulas 
would  have  been  very  dcficieut  in  caloric  value.    These  errors  we  at  first 


TABLE    1. — Pkbcentages    of   Casein,    Etc.,    in    Laijokatorv    .Milk    Formulas 


Sample 

Formulae  Prescribed 

Found 

Error 

Fat 

Suga  r 

Protein 

Casein 

Protein 
Total 

1 

4.0 

7.0 

1.50 

1.1 

1.2 

(  — )    0.3 

2 

4.0 

6.0 

1.60 

1.3 

1.4 

(  — )    0.2 

3 

4.0 

7.0 

2.50 

1.5 

2.1 

(— )    0.4 

4 

4.0 

7.0 

2.00 

1.4 

1.8 

(  — )    0.2 

5 

2.5 

7.0 

.50-1.20 

1.4 

1.4 

(  — )    0.3 

6 

2.25 

5.0 

.90-0.25 

0.3 

0.9 

(  — )    0.2 

7 

1.70 

7.0 

0.89 

0.7 

0.7 

(  — )    0.1 

8 

2.75 

6.0 

1.25 

0.9 

0.8 

(— )    0.4 

9 

4.0 

7.0 

1.50 

1.0 

1.0 

(  — )    0.5 

10 

3.9 

6.5 

2.10 

1.3 

1.6 

(— )    0.5 

11 

4.0 

7.0 

2.00 

1.4 

1.6 

(  — )    0.4 

12 

3.75 

6.75 

1.50 

1.2 

1.2 

(  — )    0.3 

13 

3.60 

6.50 

.90-0.50 

0.7 

1.0 

(  — )    0.4 

14 

4.0 

7.0 

2.25 

1.4 

1.9 

(  — )    0.3 

15 

4.0 

7.0 

2.50 

1.5 

2.2 

(  — )    0.3 

16 

3.75 

6.75 

.90-1.00 

1.2 

1.7 

(  — )    0.2 

17 

4.0 

6.75 

1.50 

1.1 

1.3 

(  — )    0.2 

18 

3.25 

5.50 

3.25 

1.7 

2.7 

(  — )    0.3 

19 

4.0 

7.0 

1.75 

1.4 

1.6 

(— )    0.1 

20 

2.50 

5.50 

0.75 

0.6 

0.6 

(  — )   0.1 

TABLE  2. — Analysis  of  Percentage  Cream  and  Milk 


Date 

32%  Cream 
T.  P.     Cas.     Alb. 

16%  Cream 
T.  P.     Cas.     Alb. 

4%  Milk 
T.  P.     Cas.     Alb. 

F.  F.  Milk 
T.  P.     Cas.     Alb. 

Whev 
T.  P.     Cas.'    Alb. 

April    21 
April    22 
April    23 

2.28  =  1.5  (0.78) 
2.10  =  1.4  (0.70) 
2.17  =  1.5  (0.67) 

2.50=1.6  (0.90) 
2.58  =  1.5  (1.0   ) 
2.70  =  1.7  (1.0   ) 

2.76  =  2.0  (0.76) 

2.88  =  2.1  (0.78) 
2.07  =  2.1  (0.87) 

3.16  =  2.2  (0.96) 
3.08  =  2.1  (0.98) 
3.10  =  2.2  (0.99) 

0.78  =  0.0  (.78) 
0.87  =  0.0  (.87) 
0.87  =  0.0  (.87) 

put  down  to  irregularities  in  the  milk  and  cream  used  in  making  the 
mixtures.  On  examination  of  these  products,  however,  we  found  that  they 
were  fairly  uniform  in  composition,  as  is  shown  by  the  figures  in  Table  2. 
The  greatest  variations  are  found  with  the  creams,  but  the  actual  error 
caused  by  these  variations  would  be  very  small,  as  the  creams  are  always 
diluted  with  the  other  ingredients  in  the  mixture. 


396 


AMERWAX     JOURNAL     OF     DISEASES     OF     CHILDREN 


STUDY  OF  PERCENTAGES  OF  CASEIN  IN  HOME  MODIFIED  FORMULAS 

Table  3,  in  contrast  with  Table  1,  gives  the  results  of  examination  of 
fifteen  home  modifications.  These  were  made  from  10  per  cent,  cream 
and  fat-free  milk  which  were  furnished  by  a  reliable  dairyman.  It  will 
be  noticed  that  only  six  of  the  fifteen  mixtures  contained  less  protein  than 
the  formulas  called  for,  while  the  average  error  is  much  less  than  in  the 
case  of  the  mixture  prepared  in  the  food  laboratory.  "We  can  give  only 
one  feasible  explanation  for  the  variations  and  deficient  proteins  found 
among  the  laboratory  formulas,  i.  e.,  that  there  is  a  lack  of  careful  technic 
on  the  part  of  those  concerned  in  making  the  mixtures  correspond  more 
closely  to  the  prescribed  formulas. 


TABLE   3. — Analysis  of  Home  MoDrFiCATiONS 


Formulae  Prescribed 

Found 

Sample 

Error 

Fat 

Sugar 

Protein 

Casein 

Total 
Protein 

1 

2.0 

6.0 

1.00 

0.85 

1.05 

(      )    0.0 

2 

2.0 

4.0 

1.50 

1.4 

1.85 

(  +  )    0.3 

3 

2.5 

6.5 

2.75 

2.0 

2.8 

(  +  )    0.1 

4 

1.25 

6.5 

1.25 

1.0 

1.37 

(  +  )    0.1 

5 

2.0 

6.5 

1.2 

0.85 

1.16 

(-)    0.1 

6 

1.75 

7.0 

1.5 

1.2 

1.5 

(— )    0.0 

7 

2.0 

6.5 

1.5 

1.3 

1.7 

(  +  )    0.2 

8 

3.25 

7.0 

1.75 

1.1 

1.6 

(  — )    0.1 

9 

2.0 

6.5 

1.6 

1.0 

1.4 

(— )    0.2 

10 

1.25 

6.5 

1.2 

0.8 

1.1 

(  — )    0.1 

11 

2.0 

6.5 

1.6 

1.4 

1.8 

(  +  )    0.2 

12 

2.25 

6.5 

1.6 

1.0 

1.4 

(  — )    0.2 

13 

3.25 

7.0 

1.7 

1.2 

1.6 

(— )    0.1 

14 

2.0 

7.0 

1.5 

1.1 

1.5 

(      )    0.0 

15 

2.0 

3.0 

2.0 

1.7 

2.2 

(  +  )    0.2 

POSSIBLE  METHODS   OP  OVERCOMING  THIS  DEFICIENCY  OF  PROTEIN 

There  are  three  methods  of  making  up  formulas  which  will  give  a 
more  exact  casein  content:  (a)  Secure  cream  and  skimmed-milk  from  a 
reliable  dealer  and  have  him  furnish  proper  analysis  of  the  same.  From 
the  analysis  a  mixture  of  any  desired  composition  can  be  made  with  a  few 
simple  calculations.  This  method  is  recommended  for  home  use  under 
the  direction  of  a  physician,  (b)  Eecommended  for  hospitals  and  institu- 
tions :  Secure  cream  and  fat-free  milk.  Determine  the  percentage  of  fat 
in  the  cream  by  the  Babcock  test.  Determine  the  percentages  of  casein 
in  the  cream  and  fat-free  milk  by  the  volumetric  method  of  Van  Slyke 
and  Bosworth. 

The  percentage  of  casein  multiplied  by  1.4  would  give  the  percentage 
of  total  protein  (or  a  figure  which  is  close  enough  to  it  for  all  practical 
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purposes).  By  the  use  of  simple  calculations,  mixtures  can  be  njade 
which  will  vary  from  the  formula  by  about  0.1  of  protein,  (c)  This 
method  is  in  the  experimental  stage  and  is  not  recommended  for  general 
use  at  present.  The  desired  mixture  is  made  by  using  the  necessary 
amount  of  cream,  whey,  etc.,  and  dry  powdered  casein  or  paracasein.  The 
percentages  of  fat  and  protein  in  the  cream  are  determined  and  the  whey 
is  assumed  to  contain  0.9  per  cent,  protein.  (N.  B.  It  is  quite  important 
that  some  whey  be  used,  as  it  furnishes  the  inorganic  constituents 
demanded  by  the  growing  baby.  The  proper  amount  of  whey  to  be  used 
has  not  been  accurately  worked  out  as  3'et.)  The  amount  of  protein 
necessary  to  complete  the  formula  is  secured  by  adding  in  the  form  of  dry 
powder,  casein  or  paracasein. ^ 

EXPERIMENTS  WITH  DRIED  POWDERED  PARACASEIN 

One  of  the  preliminary  experiments  which  was  carried  out  is  seen  in 
the  following.  It  was  undertaken  to  determine  the  digestibility  of 
formulas  made  with  dry  powdered  casein. 

TABLE   4. — Analysis  of  Form  ulas   in   Author's    Experiments 


Experiment 

Date 

Formula 

Protein  in  Food 
by  Analysis 

Volume 
Taken 

Nitrogen 

Fat 

Sugar 

Prot. 

Ingested 
gm. 

Excreted 
gm. 

Retained 
gm. 

^     1 

1 
April 

12  2 

13  2 

16  1      2 

17  2 

4 
4 

4 
4 

2 

2 

2 
2 

1.93 
1.93 

1.90 
1.90 

1134 
1134 

1134 
1134 

\    6.9 

]    6.8 

Urine 

4.90 
4.21 

Feces 

.54 
.39 

1.40 
2.20 

The  patient,  H.  A.,  was  admitted  to  the  hospital  Jan.  15,  1013,  for  observa- 
tion and  feeding.  The  child  was  apparently  normal,  fair  physical  condition, 
development  and  digestion.  April  12  the  experiment  vras  started.  Up  to  this 
time  the  child  had  been  gaining  well.  His  movements  were  one  to  two  a  day, 
normal,  giving  no  signs  of  fat,  carbohydrate  or  protein  indigestion.  His  tem- 
perature was  normal  and  disposition  happy.  On  April  12  he  was  placed  on  the 
metabolism  hod.  The  food  given  from  April  12  to  16  was  made  from  ten  per 
cent,  cream,  fat-free  milk,  lactose  and  water  and  had  the  composition  indicated 
in  Table  4  ( Experiment  1 ) .  Urine  and  feces  were  collected  for  a  forty-eight 
hour  period,  the  feces  being  marked  off  by  carmin  red.  The  figures  obtained  are 
also  given  as  Experiment  1,  Table  4.  The  child  took  the  food  well,  had  no  temper- 
ature, gained  in  body  weight  and  remained  normal  in  every  respect.  On  April 
16  the  food  was  changed.  The  percentage  composition  remained  the  same,  but 
the  materials  used  were  different;  cream,  whey,  lactose,  lime-water  and  dry 
powdered  paracasein.    The  food  was  well  taken,  the  child's  well  being  and  general 


2,  Bowditch:    Boston  Med.  and  Surg.  Jour,,  May  15,  1913,  p,  722. 
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condition  continued  normal,  no  ri»e  in  temperature  developed,  he  gained  in  weight 
and'  his  movements  were  perfectly  smooth  and  digested,  but  more  formed.  The 
urine  and  feces  were  collected  for  a  period  of  forty-eight  hours  as  before  and  the 
figures  obtained  are  given  as  Experiment  2.  Table  4. 

From  the  foregoing  we  can  safely  say  that  lahoratory  foriniila?  are 
frequently  deficient  in  protein;  that  home  modifiefl  mixtures  compare 
far  more  favorably  on  this  point.  That  it  does  not  seem  to  be  the  fault 
of  the  constituents  which  go  to  make  these  mixtures,  but  rather  the  care 
of  those  who  put  up  such  formulas. 

We  feel  that  we  have  proved  that  formulas  with  exact  percentages  of 
protein  can  be  obtained  by  determining  the  percentage  of  casein  in  the 
creams  and  milks  used,  and  further,  that  powdered  dry  casein  and  para- 
casein can  be  used  in  making  up  shortage  of  protein  in  place  of  fat-free  or 
skim-milk.  We  will  also  show  in  a  later  publication  that  this  powdered 
dry  casein  or  paracasein  is  ven-  easily  digested,  and  is  capable  of  furnish- 
ing all  the  protein  requirements  of  the  growing  baby. 

This  procedure  of  accurate  determination  of  protein  may  or  may  not 
be  of  service.  It  remains  to  be  seen  how  far  it  can  be  used.  It  is  certainly 
not  necessary  to  go  into  such  details  in  general,  but  special  cases  may  bear 
more  fruit  when  we  consider  the  possible  errors  and  the  resultant  under- 
feeding of  protein  as  we  have  illustrated  above.  This  is  the  beginning  of 
a  series  of  experiments  to  be  continued  along  similar  lines. 

\Ye  wish  to  express  our  thanks  to  Dr.  Helen  Dudley  of  Brooklyn,  Xew  York, 
for  her  interest  and  time. 


PAROTITIS    COMPLICATED    WITH    MENINGITIS* 
GEORGE     N.     ACKER,     M.l). 

WASHINGTON,     D.    C. 

The  appearance  of  nervous  troubles  in  the  course  of  parotitis  did  not 
escape  the  attention  of  the  older  observers.  Hamilton  in  1758  recorded 
a  ease  of  death  in  a  man  of  23  years  from  meningitis  complicating 
mumps;  Astley  Cooper  the  case  of  an  infant  who  died  after  an  illness  of 
eight  days;  French  in  1813,  Malsbrouche  in  1867  and  Niemeyer  have 
described  these  conditions  without  detail.  Trousseau  relates  cases  of  men 
17  and  35  years  of  age  with  severe  meningitis  which  disappeared  when 
orchitis  supervened. 

Gailhard  in  1877  compared  the  meningitis  and  cerebral  complica- 
tions of  mumps  to  rheumatism  of  the  brain.  Pie  reported  six  cases  with 
stupor,  feebleness,  slowness  of  pulse,  rigidity  of  neck,  headaches,  hyper- 
esthesia, photophobia,  delirium  and  coma.  In  1885  Lannois  and  Lemoine 
published  an  important  memoir  on  this  subject.  They  reported  a  case  in 
which  the  meningeal  complication  of  miimps  was  followed  by  aphasia 
and  right  hemiplegia,  and  was  not  well  for  some  months.  They  consid- 
ered these  conditions  to  be  dependent  on  meningeal  lesions  of  the  con- 
gestive and  inflammatory  order  accompanied  sometimes  by  lesions  of  the 
brain. 

Dupre  in  1884  proposed  the  term  meningism  for  these  cases,  holding 
there  was  not  a  true  anatomical  alteration  of  the  brain.  In  some  epi- 
demics parotitis  appears  to  lose  its  benign  qualities  and  causes  grave 
symptoms.  "Writers  have  observed  meningitis  often  in  cases  which  have 
orchitis  and  are  led  to  believe  that  such  cases  are  more  severe,  yet  in 
children,  in  whom  orchitis  rarely  occurs,  meningitis  has  been  noted  in  a 
number  of  cases.  The  infant  has  a  nervous  system  easily  impressed, 
which  has  a  tendency  to  respond  to  irritating  morbid  agents  by  an  intense 
reaction,  such  as  convulsions.  This  is  increased  by  heredity,  neuropathy 
and  alcoholism.  Acute  meningitis  is  usually  described  under  three 
periods :  invasion,  excitement  and  depression ;  each  of  these  periods  is 
marked  by  a  series  of  symptoms  which  taken  together  make  a  clinical 
picture,  as  a  rule,  constant  and  characteristic.  Such  a  description  cannot 
be  made  in  the  meningitis  of  mumps.  It  is  true  that  it  may  present  all 
the  symptoms  of  acute  meningitis,  but  usually  the  symptoms  take  a 
variable  course;  nervous  complications  are  tolerably  frequent,  due  to  tlic 


*  Read  at  the  meeting  of  the  American  Pediatric  Society.  Washington.  D.  C, 
Mav,    1913. 
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involvement  of  both  the  central  and  the  peripheral  nerves.  A  meningeal 
reaction  may  present  itself  in  connection  with  an  attack  of  mumps,  com- 
ing on  two  or  three  days  after  the  swelling  of  the  parotids,  although  in 
some  cases  it  supervenes  rather  later.  On  the  other  hand,  it  has  been 
known  to  precede  the  parotid  enlargement  by  some  hours. 

SYMPTOMS 

The  meningitis  in  question  manifests  itself  b}'  a  rise  in  temperature, 
headache,  insomnia  and  general  discomfort.  As  a  rule,  the  pulse  does 
not  increase  in  rapidity  in  proportion  to  the  rise  in  temperature.  In 
exceptional  cases  the  symptoms  are  much  more  severe,  there  is  a  sharp 
rise  of  temperature,  with  nausea,  vomiting  and  constipation,  there  is 
some  rigidity  of  the  neck,  Kernig's  sign,  pupillary  changes,  strabismus, 
showing  an  irregularity  of  the  pulse,  disturbance  of  sensation,  and  even 
paralysis  of  the  cranial  nerves.  These  are  obviously  symptoms  of  basic 
meningitis,  which  is  the  usual  form  in  this  connection.  In  some  instances 
there  are  signs  of  cerebral  irritation,  delirium,  convulsions,  spasmodic 
contraction  of  the  facial  muscles,  the  tongue  and  limbs,  monoplegia  and 
hemiplegia,  deviation  of  the  eyes,  aphasia,  and  among  spinal  s}Tnptoms, 
cutaneous  hyperesthesia  and  pain  in  the  back  and  limbs.  Lesions  of  the 
nerves  are  sometimes  consequent  to  meningitis  or  occur  independently 
of  it.  In  these  cases  the  virus  of  mumps  seems  to  attack  the  sheaths  of 
the  peripheral  nerves,  as  well  as  the  walls  of  the  nerve  centers. 

Many  attempts  have  been  made  to  explain  the  nervous  complication 
of  mumps.  Eichhorst  attributed  them  to  hyperemia  of  the  brain  due  to 
compression  of  the  internal  jugular  by  the  enlarged  parotid ;  Jussoud  and 
Groucher  by  the  embolic  bodies  from  the  endocarditis  due  to  the  paroti- 
tis infection ;  Micilsky  to  meningitis ;  Lannois  and  Lemoine  to  a  meningo- 
encephalitis or  perhaps  a  thrombosis  of  the  sylvian  artery.  Comby  attrib- 
uted them  more  to  an  hysteria  than  parotitis;  Gallavardin  interpreted 
them  as  proving  a  true  meningitis  due  to  the  poison  of  parotitis.  Accord- 
ing to  Schottmiiller,  a  post-parotitic  meningitis  should  be  regarded  as  a 
serous  meningitis,  with  more  or  less  of  an  accompanying  encephalitis. 

For  a  long  time  the  meningeal  symptoms  which  have  appeared  in 
mumps  had  been  described,  but  their  pathological  character  was  disputed, 
and  the  terms  pseudomeningitis  parotitis  and  meningism  parotitis 
employed  to  designate  them.  It  was  not  until  lumbar  puncture  was 
resorted  to  that  a  clear  idea  was  obtained  of  the  nature  of  these  menin- 
geal reactions.  This  showed  that  it  was  not  a  simple  functional  trouble, 
but  an  anatomical  modification  of  the  meninges.  When  in  1902  A. 
Monad  practiced  systematically  lumbar  puncture  in  the  infants  attacked 
by  parotitis,  and  proved  six  times  in  eight  a  hnnphocytosis  of  the  cerebro- 
spinal fluid  as  abundant  as  that  which  exists  in  tuberculous  meningitis, 
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he  demonstrated  that  this  disease  is  capable  of  determining  an  appre- 
ciable change  in  the  meninges.  The  same  has  been  confirmed  by  Sicard 
in  infants,  Chauffard  and  Boideu  in  1904,  Dopter,  Netter,  Comby,  Huti- 
nel,  Xobecourt  and  Brelt  and  Felieiano  in  1907.  All  found  a  lympho- 
cytosis in  parotitis  that  had  many  nervous  symptoms.  The  fluid  Avas 
clear,  with  numerous  lymphocytes,  as  in  tuberculous  meningitis.  There 
was  a  small  amount  of  albumin,  but  no  fibrin.  In  the  latter  disease  the 
meninges  are  permeable  to  iodin,  but  not  the  first.  Dopter  states  that  in 
simple  mumps  the  cerebrospinal  fluid  is  normal  in  cellular  elements.  The 
lumbar  puncture  is  useful,  not  only  for  diagnosis,  but  also  for  treatment, 
as  the  severe  symptoms  yield  soon  after  its  employment,  as  has  been 
demonstrated  by  Chauffard  and  Widal.  The  lymphocytosis  only  lasts 
for  a  short  time. 

BACTERIOLOGY 

That  a  diplococcus  is  the  pathogenic  agent  which  is  the  cause  of 
parotitis  there  can  be  little  doubt  from  the  researches  and  experiments 
that  have  been  made.  In  1893  Laveran  and  Catrin  described  a  charac- 
teristic diplococcus  which  they  had  obtained  from  the  parotid,  from  the 
edematous  tissue  of  the  face,  from  joint  transudates  and  from  the  blood 
in  cases  of  this  disease.  In  1896  McCray  and  "Walsh  examined  the  saliva 
from  Steno's  duct  in  ten  cases.  They  found  a  diplococcus  six  times. 
Bein  and  Michaelis  in  1897  and  Pick  in  1902  reported  a  similar  finding. 
In  1906  Teissier  and  Esmein  examined  the  blood  in  fort^'-five  cases  and 
obtained  a  diplococcus  in  thirty-seven.  These  experiments  have  been 
confirmed  in  this  country  by  Isabella  C.  Herb  of  Chicago,  who  isolated 
a  diplococcus  similar  to  that  of  the  other  observers.  According  to  Dopter, 
the  bacteriological  examination  of  the  cerebrospinal  fluid  and  meningeal 
exudate  collected  after  death  was  sterile. 

In  the  autopsy  made  by  Maximowitch  in  1880  the  surface  of  the  brain 
was  found  edematous  and  congested  with  seroflbrinous  exudate  adherent 
to  the  pia-mater ;  the  pons  and  cord  were  hjrperemic. 

In  1,705  cases  of  parotitis  observed,  there  were  158  cases  of  menin- 
gitis, but  this  does  not  give  the  true  proportions,  as  many  cases  pass 
unnoticed  by  careless  observers. 

DIAGNOSIS 

The  quick  onset  would  differentiate  this  from  tuberculous  meningitis, 
as  the  latter  comes  on  slowly  and  does  not  tend  to  disappear;  from 
cerebrospinal  meningitis  by  the  clear  fluid  and  absence  of  the  meningo- 
cocus.  In  some  cases  the  parotitis  is  so  slight  as  not  to  be  noticed,  and 
this  adds  to  the  difficulty  of  the  diagnosis. 

This  meningitis  generally  disappears  rapidly.  The  motor  paralysis 
can  last  a  long  time,  but  finally  gets  well.    The  deafness  and  optic  atro- 
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phy  appear  to  persist.  This  usually  harmless  disease  may  develop  very 
alarming  symptoms  and  be  followed  by  permanent  damage  to  important 
organs,  and  even  end  fatally.  Among  the  sequelae  of  the  disease  Joffroy 
mentions  peripheral  neuritis  and  paralysis  of  the  extremities  lasting  for 
months.  The  meningitis  of  mumps,  while  not  a  common  complication, 
yet  occurs  often  enough  to  make  one  employ  careful  measures  during  the 
first  two  weeks  of  the  disease. 

This  is  an  infectious  disease,  specific  and  general  in  its  nature, 
localizing  on  the  salivary  glands,  but  affecting  all  of  the  economy.  It  is 
the  same  as  the  eruptive  fevers,  of  which  it  partakes  in  nature,  being 
contagious  and  epidemic. 

CASE   EEPORTS 

Case  1. — R.  S.,  11  years  old.  male,  colored,  was  admitted  to  the  Children's 
Hospital  .January  7,  1913,  Avith  the  following  history: 

History. — ^Mother  in  good  health :  father  alcoholic :  one  infant  brother  in 
good  health.  The  boy  was  in  perfect  health  up  to  his  present  illness,  having 
had  none  of  the  diseases  of  childhood.  About  Christmas,  1912,  the  mother  noticed 
that  the  child's  face  was  swollen,  which  condition  a  physician  pronounced  mumps, 
of  which  there  was  an  epidemic.  There  was  fever,  no  sore  throat,  appetite  good 
and  bowels  open.  He  had  frequent  desire  to  urinate  but  did  so  with  great  diffi- 
culty. The  urine  was  of  a  deep  yellow  color  and  moderate  in  quantity.  He 
could  not  walk  without  assistance,  and  complained  of  much  pain  in  the  legs. 

Examination. — When  he  was  admitted  to  the  hospital  the  sides  of  the  face 
(parotid  region)  were  swollen  and  there  was  great  swelling  and  edema  of  the 
scrotum  (this  had  come  on  early  in  the  disease),  with  marked  hypospadia.  He 
took  very  little  notice  of  surroundings.  Lungs,  heart  and  abdominal  organs 
were  normal:  tongue  coated;  old  ulcer  left  cornea;  child  unable  to  stand;  dull 
and  apathetic,  but  would  answer  questions  in  a  sluggish  manner:  pupils  unequal 
in  size,  the  left  much  larger  than  the  right,  but  reacted  to  light:  patellar  reflexes 
absent:    marked  Kernig's   sign;    no  Babinsky. 

Course. — .January  8.  Irritable,  complains  of  pains  in  arms  and  cannot  turn 
alone. 

January  1.5.  Can  roll  from  side  to  side  in  bed.  but  cannot  raise  head  and 
shoulders  from  pillow  or  sit  up.  Most  of  the  time  is  spent  in  a  drowsy  state 
when  not  actually  asleep.     Has  control  of  bladder  and  rectum. 

The  child  up  to  this  time  had  been  on  the  surgical  service,  but  was  transferred 
to  the  medical  service  and  came  under  my  charge.  A  Wassermann  made  by  Dr. 
W.  W.  Wilkerson  gave  a  single  plus.     The  first  molars  were  normal. 

January  30.     Able  to  sit  up. 

February  3.     Discharge  from  left  ear. 

February  16.  Examined  by  Dr.  Tom  A.  Williams.  J^ight  patellar  reflex  feebly 
present  if  reinforced;  left  absent;  diadocokinesis  not  impaired;  heel  and  knee 
tests  negative;  ankle-jerk  present;  can  walk  and  run  with  eyes  closed  without 
incoordination;  sense  of  deep  muscular  pain  absent  in  limbs,  face  and  neck. 
Lumbar  puncture  was  made  by  Dr.  B.  M.  Randolph  and  the  fluid  was  found 
clear  with  no  lymphocytosis.  The  eyes  were  examined  by  Dr.  D.  K.  Shute  and 
pronounced  normal. 

February  27.  Examined  again  by  Dr.  Williams.  Patellar  reflex  present  in 
left,  slightly.     Deep  pain  sense  has  been  recovered. 

March  16.  Pupils  equal  in  size;  no  discharge  from  ear:  reflexes  normal; 
child  has  gained  weight  and  appears  well. 
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This  ease  presents  the  fonowing  features  coinnion  to  many  of  the 
cases  reported :  Fever,  ])aii)s,  delirium,  marked  Kernig  sign,  pateHar 
reflexes  absent,  unequal  pupils  and  paralysis.  There  was  a  slow  pulse 
on  several  occasions,  but  never  a  decided  bradycardia.  The  swelling  of 
the  scrotum  has  been  noted  several  times  in  adults. 

Dr.  Williams  has  made  the  following  comments  on  the  case:  The 
absence  of  deep  reflexes  and  the  loss  of  the  sense  of  pressure-pain,  along 
with  unequal  pupils  and  a  positive  Wassermann  reaction,  caused  suspi- 
cion of  tabes  dorsalis.  Loss  of  the  deep  pain  conductivity  is  very  com- 
monly a  symptom  in  tabetic  radiculitis,  but  the  absence  of  lymphocytosis 
rendered  the  diagnosis  most  unlikely,  especially  when  the  onset  of  symp- 
toms was  so  acute  as  in  this  case.  We  know  that  tabes  is  merely  a  sequel 
of  chronic  syphilitic  leptomeningitis,  which  invariably  shows  a  lympho- 
cytosis until  arrested  (see  Williams:  Am.  Jour.  Med.  Sc,  August,  1908). 
But  the  case  is  of  great  interest  as  a  problem  of  differential  diagnosis, 
which,  in  the  absence  of  a  cytological  examination  of  the  cerebrospinal 
fluid  and  the  history  of  mumps,  could  not  have  been  decided  for  a  long 
time. 

Case  2. — Boy.  3  years  of  age,  entered  the  service  of  Dr.  .Joseph  S.  Wall  at 
the  Children's  Hospital  April  23,  1913  with  the  following  history: 

History. — Father  45  years  of  age  in  good  health:  mother  died  of  tuberculosis 
nine  months  previously,  35  years  old :  otherwise  family  history  good.  Birth 
natural:  breast  fed  for  one  month  only,  on  account  of  mother's  health.  Had 
always  been  healthy.     Is  a  well-formed,  strong-looking  child. 

April  14.     Complained  of  pains  in  the  abdomen  and  had  straining  of  eyes. 

April  15.  Left  side  of  the  neck  swollen  and  the  following  day  the  right  side 
became  enlarged.     Appeared  well  until  April  20,  when  he  became  drowsy. 

April  22.  About  6  p.  m.  the  eyes  became  set.  followed  by  a  convulsion,  clonic 
and  then  tonic  in  character,  lasting  about  thirty  minutes.  Did  not  regain  con- 
ciousness  until  6  a.  m.  the  next  morning. 

April  23.  Admitted  to  hospital.  Does  not  recognize  any  tiling;  cries  out  as 
if  in  pain;  vomited  milk. 

April  24.  Right  sided  convulsions  at  first,  then  becoming  general,  with 
deviation  of  the  eyes  toward  the  left.  Pupils  dilated;  did  not  react  to  light: 
urine  normal:   leukocyte  count  12,300. 

April  25.  Very  restless,  but  takes  nourishment  well.  Examination  of  the 
cerebrospinal  fluid  was  made  by  Dr.  B.  M.  Randolph.  The  fluid  came  out  under 
great  pressure,  clear:  white  cells  90  per  cent.:  cells  mostly  !ymi)liocytes:  no 
bacteria  found.     Leukocyte  count  of  blood   16.500. 

April  26.  Muscular  twitching  of  face.  Pulse  was  60  p<'r  minute  several 
times  during  the  day. 

April  27.  Examined  by  Dr.  Tom  A.  Williams.  Reflexes:  Patellar,  left 
present:  right  exaggerated.  Ankle  clonus  present.  Babinsky.  right  equivocal; 
left,  flexion.  Abdominal,  left  faint;  right  present.  Elbow,  left  faint;  right 
exaggerated.  Deep  pain  sense  present.  Motility  active.  Marked  strabismus. 
Not  able  to  analyze.  Pupils  dilated;  right  greater  than  left:  no  reaction;  tache 
cf'r^brale  marked. 

April  28.  Seemed  in  stupor  the  entire  night:  pulse  slow  and  irregular  at 
times;  convulsions  during  the  afternoon  involving  the  entire  body. 
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April  29.  Still  in  stupor.  Restless  at  times;  answered  "no"  to  questions. 
Lumbar  puncture  made  by  Dr.  Eandolpli  presented  the  same  characters  as  the 
last  one. 

April  30.  Eyes  examined  by  Dr.  D.  K.  Shute  and  found  normal.  Not  con- 
scious;  restless;   pupils  dilated;  gnashing  of  teeth. 

May  1.     Restless  and  noisy;  difficulty  in  breathing  at  times. 

May  2.     Death. 

Necropsy. — Body  of  male  white  child,  3  years  old.  Section  made  sixteen 
hours  after  death.  Brain  showed  marked  venous  congestion  over  vertex.  There 
was  an  increase  of  serous  fluid  in  the  ventricles.     Along  the  base  there  was  a 
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Chart  giving  data  in  author's  Case  2. 


meningitis  with  a  formation  of  plaques  of  fibrin.  The  meningitis  did  not  extend 
down  the  cord.  On  section  the  brain  substance  was  found  normal.  Right  kidney, 
stomach  and  intestines  normal,  though  stomach  showed  some  ptosis.  Left  kidney, 
spleen  and  pancreas  showed  marked  relaxation  of  their  attachments.  Pancreas 
was  flaccid  and  smaller  than  normal.  Pericardium  contained  small  amount  of 
fluid.  The  lungs  were  congested  and  there  was  a  subpleural  effusion  of  blood 
at  base  of  left  lung.  There  were  no  areas  of  consolidation.  Bronchial  glands 
normal.     No   signs  of  tuberculosis.     Mesenteric  lymph-nodes   enlarged. 

Anatomical  Diagnosis.— Basilar  meningitis.      (B.   M.   Randolph,  pathologist.) 
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The  following  cases  of  meningitis  complicating  parotitis  have  been 
reported  in  youug  persons : 

Harvey  Lindsly:  Two  cases  of  death  in  brothers  occurring  a  year  apart, 
■with  similar  symptoms.  The  ages  are  not  given,  but  one  was  a  student  at 
Princeton  College  and  the  other  a  young  medical  student  in  this  city.  The  fifth 
day  after  the  onset  of  mumps  there  was  persistent  priapism  in  both  cases,  with 
delirium,  restlessness,  convulsions  and  death  within  two  days.  Post-mortem 
examination  in  the  last  case  showed  "Inflammation  and  congestion  of  t!ie  cere- 
bellum, the  cerebrum  being  normal." 

MoTjRO  AND  Hhi.\ly:  Male,  15  years  of  age,  had  mumps  (temp.  107.2  F.) 
with  recovery.  Suddenly  became  delirious,  hyperesthetic,  with  coma;  maniacal 
outbreak;  orchitis;  for  six  months  had  difficulty  in  walking;  paresis,  and  inco- 
ordination of  legs;  difficult  speech  and  marked  aphasia. 

Glencreau:  Girl  2i/^  years  old;  paralysis  right  side;  convulsive  movements 
at  commencement.     Recovery  in  some  weeks. 

Girl,  aged  8  months;  light  convulsions  shortly  after  the  onset  of  mumps;  died 
within  twenty-four  hours. 

Boy,  aged  4  years;  extreme  restlessness  and  convulsive  movements  with  the 
onset  of  mumps;   paralysis  of  left  side. 

Boy,  aged  5  years.  Violent  delirium  came  four  days  after  the  onset  of  mumps. 
Restlessness  with  hallucinations.     Recovery. 

Boy,  aged  10  years;  severe  convulsions  with  general  insensibility;  paralysis 
of  left  side;  marked  constipation  and  difficult  micturition.  These  symptoms 
lasted  a  long  time. 

JOFFROY:  Girl,  4^^  years  of  age.  The  eighth  day  of  mumps,  sharp  pains  in 
arms  and  pruritis  and  afterwards  pains  in  legs.  Tendon  reflexes  and  electrical 
reactions  abolished.  Hyperesthesia.  There  was  a  slight  intermittent  albuminuria; 
flaccid  paralysis  came  on  twenty-one  days  after  the  onset  of  the  disease  in  the 
lower  extremities  and  extended  to  the  upper  extremities  about  ten  days  after- 
wards.    Bladder  and  rectum  normal. 

J.  R.  Bromwell:     Girl,  18  years  of  age;  meningitis;  death. 

Boy,  11  years  of  age;  four  days  after  the  onset  of  the  disease  had  high  fever, 
delirium,  great  pain  in  head,  decided  intolerance  of  light,  nausea  and  vomiting. 
Temperature  104  F.,  pulse  120.     In  seven  days  the  patient  was  well. 

Elsaesser:  Three  cases.  Males  from  9  to  11  years  of  age.  Cheyne-Stokes 
respiration,  vomiting,  delirium,  somnolence,  speech  disturbance,  convulsions, 
paralysis,  death. 

CoMBY:  Boy,  10  years  old,  presented  symptoms  of  tuberculosis,  headache, 
vomiting,  constipation,  and  rigidity  of  neck  which  came  on  eight  days  after 
mumps.     Was  well  in  a  few  days. 

NoBficorRT  AND  Brelet :  Girl,  12  years  of  age.  On  the  third  day  of  mumps 
there  supervened  headache,  vertigo,  vomiting,  bradycardia,  irregular  pulse,  pupils 
contracted,  Kernig's  sign,  stiffness  of  neck  and  absence  of  patellar  reflexes.  At 
the  acme  of  the  disease  lumbar  puncture  showed  an  abundant  lymphocytosis  of 
the  clear  cerebrospinal  fluid  which  lasted  a  few  days.  After  a  few  days  the 
sjinptoms  disappeared  without  leaving  any  trace  except  that  the  patellar  reflexes 
were  feeble  for  a  long  time,  but  became  normal. 

Netter:  Boy,  9  years  old;  violent  pains  in  back,  kidneys  and  limbs;  Ker- 
nig's sign  well  marked;  temperature  40  C.  Twenty-four  hours  later  both  paro- 
tids were  swollen.  For  several  days  there  were  brisk  movements  of  the  muscles 
of  the  face  and  left  arm. 

Salamonseu:  Case  11  years  of  age.  At  the  end  of  an  attack  of  mumps 
there  was  chorea  which  lasted  for  six  months  and  this  was  preceded  by  tetany. 

J.  W.  Findley:  Female.  2  years  of  age,  had  mumps  fourteen  days.  On  the 
sixteenth  day  became  paralyzed  after  convulsions.     Left  hemiplegia. 
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Revelliod:  Boy,  7  years  of  age,  had  mumps  Avith  vomiting  and  fever.  In 
a  few  days  he  was  apparently  well  but  was  weak  in  left  leg.  Several  weeks  after- 
wards entered  hospital;  intelligence  good;  could  not  stand,  rise  or  hold  up  head; 
paralysis  of  left  side  of  face  and  eye.  Facio-glosso-laryngeal  paralysis;  all 
extremities  inert;  patellar  reflexes  abolished.  Tn  three  months  recovery  with 
exception  of  the  patellar  reflexes. 

Van  Dutse:  Girl  of  8  years;  optic  neuritis;  violent  headache.  Later  on 
voniitin"  and  paresis  of  left  side;  speech  difiicult.     Sight  did  not  improve. 

J.  H.  \YoODWABD:      Eleven-year-old  child  with  neuro-retinitis. 

Boyreau:  Boy,  IIV^  years  old.  February  6.  General  malaise  and  headache. 
Next  dav  there  was  nausea,  vomiting  and  epistaxis.  Temperature  38.8  C,  pulse 
120.     The  left  parotid  became  swollen  and  the  following  day  the  right  one. 

February  10.  Could  not  get  up;  vomiting;  pulse  80;  less  fever.  The  next 
day  there  was  headache,  vomiting,  constipation,  with  irregularity  of  pupils  and 
photophobia.     Pulse  58  and  irregular. 

February  12.  Vomiting  continued.  Pulse  48  and  irregular.  February  16. 
Child  well.' 

HUTIXEL:      Girl,   10  years  of  age.     Facial  paralysis. 

Hexteneb:  Boy,  13  years  of  age.  Psychosis;  loss  of  memory;  orchitis; 
recovery. 

H.  Zade:  Boy,  12  years  of  age.  Vomiting,  chill,  slow  pulse.  Two  days  later 
parotitis.  Intense  headache  and  other  symptoms  of  intracranial  pressure 
developed.     In  ten  days  there  w-as  complete  recovery. 

A.  Stebx:     Two  cases  of  meningeal  complications. 

Girl,  8  years  old.  Diplopia  due  to  paresis  of  the  right  internal  muscle,  show- 
ma  a  lesion  of  some  of  the  fibers  of  the  inferior  branch  of  the  third  nerve. 

Male.  16  years  old.  Bradycardia,  pulse  30  to  38  per  minute,  headache,  extreme 
dizziness,  slight  rigidity  of  the  neck,  vomiting,  loss  of  appetite  and  nystagmus. 
Hearing  poor  in  right  ear. 

F.  L.  Bexham:  Boy,  15  to  16  years  of  age.  Mumps  and  orchitis.  Temper- 
ature 104  F.,  pulse  120,  vomiting,  frontal  headache,  delirium,  tache  cer6brale, 
stupor. 
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A  CASE  OF  CONGENITAL  CYST  OF  THE  THYEOID 

GLAND,  IN  A  CHILD  AGED  1   YEAR,  PEODUCING 

DEATH  BY  ASPHYXIATION  * 

H.     C.     CLARK,     M.D. 

Pathologist,    Board    of    Health    Laboratories 

AXCOX,  c.  z. 

AND 

ALFRED     G.     FARMER,     j\LD. 
District  Physician 

GATUN,   C.   Z. 

Thyroid  enlargements  in  this  tropical  portion  of  tlie  world  are  met 
with  more  frequently  in  the  white  race  than  among  the  blacks. 

During  the  past  three  and  a  half  years,  at  the  Board  of  Health 
Laboratories,  Ancon,  twenty-one  specimens  of  thyroid  glands  showing 
large  colloid  cysts  associated  with  hemorrhages  and  fetal  adenomata 
have  been  received  from  the  surgical  clinic  of  Ancon  Hospital,  and  four 
similar  cases  have  been  found  at  necropsy  during  the  same  interval  of 
time.  Sixteen  of  them  occurred  in  females  and  nine  in  males.  Thirteen 
of  these  cases  were  in  Americans,  all  but  one  being  females.  Seven 
were  in  male  Spaniards.  One  instance  in  a  male  Panamanian  and  one  in 
a  male  Greek.  Only  three  of  the  twenty-six  cases  occurred  in  negroes: 
two  female  Jamaicans  and  one  female  Barbadian.  The  ages  range  from 
19  to  61  years,  the  average  being  about  38  years.  A  fair  idea  of  race 
incidence  at  xA^ncon  Hospital  may  be  had  from  a  recent  analysis  of  1,500 
successive  necropsies  in  which  1,088  were  West  Indian  negroes,  230 
Spanish-Indian  mixture,  108  Spaniards,  25  Americans,  the  other  49 
being  divided  among  the  various  countries  of  the  old  world.  Thus,  one 
may  form  an  idea  as  to  the  relative  frequency  of  thyroid  disease  among 
the  Spaniards  and  Americans  and  the  low  percentage  in  the  black  race. 

Observers  in  Ceylon^  and  Africa  state  that  goiters  are  not  uncommon 
in  the  blacks  of  those  regions.  A  search  for  the  incidence  of  goitrous 
conditions  in  children  almost  proved  fruitless. 

Among  642  cases  of  goiter  in  children  at  Berne,  where  endemic 
goiter  exists,  Demme^  found  fifty-three  in  which  the  disease  was  con- 
genital and  a  statement  was  added  that  the  condition  might  cause  severe 
dyspnea  or  even  suffocation. 


*  Published   with   permission    of   the    Chief    Sanitary    Officer,    Colonel    W.    C. 
Gorgas,  U.  S.  A. 

1.  Castellani  and  Chalmers:    Manual  of  Tropical  Medicine,  p.  1025.     William 
Wood  &  Company,  N.  Y.,  1910. 

2.  Buck,  A.  H. :    Reference  Handbook  of  the  Medical  Sciences,  iv,  381.   William 
Wood  &  Company,  N.  Y. 


H.     C.     CLARK— A.     Q.     FARMER  40'J 

According  to  Yircliow^  and  Bednar,  congenital  goiter  is  not  uncom- 
monly associated  with  enlargement  of  the  thymus  gland.  A  prominent 
feature  in  this  case. 

Abt*  (Chicago)  obseived  a  case  of  congenital  goiter.  The  child  died 
at  birth  with  a  tumor  the  size  of  a  walnut  which  involved  the  entire 
gland. 

At  Ancon  during  the  past  three  and  a  half  years  130  children  under 
2  years  of  age  have  been  subjected  to  an  anatomical  investigation  and 
only  in  this  one  instance  has  a  pathological  condition  in  the  thyroid  been 
found;,  barring  the  exception  of  minor  degrees  of  developmental  varia- 
tions in  size,  shape  and  location.  The  thymus  gland  has  in  several 
instances  presented  interesting  features,  but  there  was  no  associated 
change  in  the  thyroid. 

Ziegler^  states  that  fetal  adenomata  of  the  thyroid  gland  are  common 
and  that  hemorrhages  are  exceedingly  apt  to  occur  in  glands  possessing 
fetal  adenomatous  areas,  cystic  changes  often  developing  as  a  sequel. 
Marine^  supports  this  view. 

CASE  KEPOET 

History. — A  bro^yn  female  child,  1  year  old  and  a  native  of  the  Republic 
of  Panama. 

Family  History. — Father  and  mother  living  and  in  good  health.  Paternal 
grandmother  and  great  grandmother  living  and  in  good  health.  History  of 
maternal  grandparents  unkno\\Ti.  One  brother,  7  years  old,  and  one  sister,  4  years 
old,  in  good  health.  Mother  claims  to  have  had  no  other  children  except  these 
three  and  no  miscarriages  or  abortions.  She  states  that  the  delivery  in  each 
case  was  normal.  No  physician  was  ever  present,  a  midwife  having  attended 
her.  The  immediate  members  of  the  family  were  examined  and  no  unusual 
enlargement  of  the  thyroid  or  any  of  the  superficial  gland  sets  was  noted.  Each 
member  of  the  family  shows  a  considerable  degree  of  anemia;  this  is  not  unusual 
in  persons  of  this  class  and  locality.  Other  than  this  all  were  in  good  health. 
The  mother  and  father  both  state  that  the  child  was  born  with  a  swollen  neck, 
but  that  she  had  an  uneventful  babyhood  and  was  never  ill  until  twenty-eight 
hours  before  her  death,  when,  about  4:30  a.  m.  she  had  what  her  mother  thought 
was  a  "beginning  attack  of  fever"  with  difficult  breathing.  The  dyspnea  became 
gradually  worse  during  the  day  and  following  night,  the  child  dying  from  suffo- 
cation early  the  following  morning.  There  was  no  history  of  chills,  convulsions 
or  vomiting.     A  physician  was  not  called  until  after  the  child's  death. 

Examination. — Attention  was  at  once  attracted  by  the  tremendously  swollen 
neck.  The  swelling  extended  from  the  point  of  the  chin  to  the  superior  border 
of  the  sternum  and  laterally  from  the  median  line  on  either  side.  The  first  thought 
entertained  was  "diphtheria"  with  an  extensive  cellulitis.  A  mouth  gag  and 
tongue  depressor  were  used  to  examine  the  throat  and  the  structures  were  found 
normal  except  for  a  pale  mucous  membrane.  The  mass  was  then  palpated  and 
a   cystic  condition   determined.      An  abscess  was   then   considered,  though   there 


3.  Quoted,  Buck's  Reference  Handbook  of  the  Medical   Sciences. 

4.  Quoted.  Buck's  Reference  Handlwok  of  the  Medical  Sciences. 

5.  Ziegler.  E. :    A  Text-Book  of  Special  Pathological  Aanatomy.     The  Mac^fil- 
lan  Company,  X.  Y.,  180S. 

6.  ^.larine,  D.,  and  Lenliart,  C.  H. :    The  Pathological  Anatomy  of  the  Human 
Thyroid  Gland,  Arch.  Int.  ISIed.,  1911,  vii.  506. 
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was  not  the  inflamniatoiy  appearance  of  the  skin  usually  fouml  over  the  site 
of  even  a  deep  seated  abscess.  The  tumor  mass  was  punctured  to  ascertain  the 
character  of  the  fluid.  Surprise  was  occasioned  by  the  escape  of  a  clear,  watery, 
odorless  fluid.  After  the  content  had  been  liberated  the  mass  collapsed,  and  the 
structures  under  the  skin,  i.  e.,  the  trachea,  larynx,  etc..  could  be  freely  palpated 
and  seemed  normal. 

The  body  was  forwarded  to  the  Board  of  lleallli  Laboratory  at  Ancon  for 
necropsy  and  pathological  report. 

Anatomical  Report. — Autopsy  number  3480.  Date  of  death.  May  8,  1913,  at 
4:30  a.  m.  Autopsy  fifteen  hours  later.  The  body  was  that  of  a  well-nourished 
but  anemic-looking  baby  girl  resembling  the  type  usually  spoken  of  as  Spanish- 
Indian.  Cutis  anserina  was  very  noticeable  in  the  axillary,  shoulder  and  inguinal 
regions.  A  large  flabby  tumor  mass  was  found  on  the  anterior  surface  of  the 
neck  in  the  median  line  and  bulging  to  either  side.  It  began  at  the  level  of  the 
most  prominent  portion  of  the  thyroid  cartilages  and  extended  downward  almost 
to  the  sternum  and  clavicles.  Laterally,  its  boundaries  would  have  been  well 
represented  by  the  width  of  the  neck.  Over  the  center  of  the  mass  in  the  median 
line  was  found  a  small  incised  wound  penetrating  the  skin  and  the  cyst  wall  of 
the  tumor  mass.  Pressure  caused  a  little  pink  stained,  clear,  non-odorous,  watery 
fluid  to  escape. 

Cranium:  Skull,  brain,  meninges  all  normal  but  for  congestion.  :Middle 
ears,  mastoids,  etc.,  normal. 

Eyes:      Pale  conjunctiva  but  no  exophthalmos. 

Nose,  Mouth  and  Laryngo-Pharynx :  Aside  from  pronounced  degree  of  lymph- 
adenoid  hyperplasia  everything  was  quite  normal. 

Neck:  The  larynx  was  without  any  evidence  of  inflammatory  disease  and 
anatomically  seemed  normal.  Beginning  at  the  junction  of  the  trachea  and 
larynx  and  extending  downward  for  almost  2  cm.  there  was  marked  stenosis  of 
the  trachea  due  to  the  flattening  produced  by  compression  of  the  tumor  mass. 
There  was  no  erosion,  however,  of  the  mucous  lining  in  this  portion  of  the  trachea. 
All  glands  about  the  jaws  and  neck  were  large,  firm,  pink  structures  but  showed 
no  focal  changes.  Dissection  of  the  cervical  structures  revealed  the  presence  of 
all  except  the  thyroid  gland  w^hose  position  was  occupied  by  the  collapsed  tumor 
mass.     No  evidence  of  the  thyroglossal  duct  could  be  found. 

The  large  cystic  tumor,  when  dissected  free,  measured  6  cm.  in  its  vertical 
diameter,  6.5  cm.  transverse  diameter,  and  2.5  cm.  in  an  antero-posterior  diameter. 
(These  measurements,  of  course,  were  made  on  the  empty  tumor  mass.)  Its  base 
was  a  thick  fibrous  mass  Mith  a  few  knob-like  processes  suggestive  of  thyroid 
tissue,  while  the  rest  was  a  large,  thin,  fibrous  wall  forming  a  huge  compartment 
that  had  been  partially  divided  by  a  fibrous  partition  arising  from  the  base. 
Its  general  contour  in  situ  was  that  of  a  large  oval  disk.  At  the  lower  posterior 
corner  on  the  left,  and  the  upper  right  posterior  corner,  were  found  two  bodies 
which  appeared  to  represent  parathyroid  bodies  somewhat  enlarged.  Even  when 
dissected  free,  the  trachea  still  retained  its  flattened  wall  and  a  marked  degree 
of  stenosis. 

Thorax:  When  the  sternum  was  removed,  a  tremendous  thymus  body  was 
found  with  a  weight  of  47  gm.  Its  measurements  Avere  9  cm.  vertical  diameter, 
9.5  cm.  transverse  diameter  and  2  cm.  in  thickness  at  the  center  of  the  left  lobe. 

There  was  no  tracheal  nor  bronchial  compression  due  to  the  thymus  gland. 
Its  position  was  lower  in  the  thorax  than  usual  and  the  gland  was  applied  over 
the  pericardium  and  heart  in  such  a  way  that  only  the  most  inferior  border  of 
the  cardiac  outline  could  be  seen.  Two  thin  ribbons  of  thymic  tissue  peeped 
above  the  level  of  the  sternum.  The  gland  was  sprinkled  with  miliary  hemor- 
rhages and  was  a  firm  cellular  structure.  All  glands  of  the  chest  were  like  those 
of  the  neck.  Lungs,  emphysematous  and  congested.  A  few  miliary  hemorrhages 
of  the  pleura.  Bronchial  tree  negative  for  foreign  bodies.  Heart,  moderate 
effusion  into  the  pericardium.    Valves  all  normal.    No  congenital  defect  found. 


//.     C.     ('LARK— A.     a.     FARM  Ell  411 

Abildiiu-ii:  Pi'iiloiuMim  iioniiiil.  'Ilie  mesenteric,  mesocolic  and  all  otlier  gland 
sets   show   niarkod   liypt'iplasia.      Stomach   and   pancreas   normal. 

Intestine:  All  I'eyer's  patches  and  lymphoid  elements  of  both  large  and 
small     bowel  showed  intense  hyperplasia  without  congestion  or  ulceration. 

Liver:  Fatty  metamorphosis  more  or  less  marked  and  a  slight  degree  of 
post-mortem    degeneration.      Gall-bladder   and   ducts   normal. 

Spleen:  Somewhat  enlarged  and  solid.  All  the  malpighian  bodies  showed 
an  intense  degree  of  hyperplasia.  Kidneys  and  adrenal  glands,  normal.  Pelvic 
organs  normal.     External  genitalia  normal. 

Bone  mariow  of  rib  and  femur  dark  red  and  cellular.  Smears  from  the  rib 
marrow,  the  spleen  and  brain  were  negative  for  malarial  parasites  or  pigment. 

The  culture  from  the  spleen  was  sterile,  and  the  Wasserraann  test  on  the 
post   mortem   serum  was  negative    ( Dr.   Bates ) . 

Weight  of  Organs:  Brain,  925  gm. ;  liver,  315  gm. ;  right  lung,  80  gm. ;  left 
lung.  GO  gm.;  kidneys  (eonibined),  55  gm.;  spleen,  35  gm.;  heart,  40  gm.; 
thymus  gland,  47  gm. 

\Veight  of  empty  thyroid  cyst,  35  gm. 

Microscopic  Examination. — Thyroid  gland:  Sections  from  the  base  of  the 
tumor  taken  from  either  side  of  the  tracheal  groove  showed  a  picture  somewhat 
resembling  fetal  adenoma,  but  there  were  a  moderate  number  of  irregular  large 
acini  containing  colloid  and  they  have  a  distorted  wall  with  narrow  epithelial 
lining.  The  stroma  was  increased  in  amount.  Sections  taken  from  the  zone  in 
the  base  near  the  cyst  wall  showed  larger  acini  fairly  well  filled  with  colloid 
and  even  here  the  stroma  was  thickened.  Sections  from  the  base  of  the  cyst  wall 
showed  a  tremendous  fibrous  stroma  which  had  almost  closed  the  acini  and 
only  desquamated  cells  were  found  in  them.  Here  and  there  a  long  hemorrhagic 
area  appeared.     The  cyst  wall  was  a   dense,  fibrous  structure. 

Parathyroids:  The  suspected  bodies  proved  on  microscopic  examination  to 
be  accessory  thyroids. 

Thymus  Gland:  A  very  extensive,  fine,  lymphoid  hyperplasia  with  multiple 
hemoiThages  usually  in  a  subcapsular  position. 

Lymjihatie  Nodes:     Extensive  hyperplasia.    Germinal  follicles  greatly  enlarged. 

Spleen:  Hyperplasia  of  the  malpighian  bodies,  marked.  The  centers  of  the 
malpighian  bodies  as  well  as  the  centers  of  the  germinal  follicles  in  the  lymph- 
nodes  were  filled  with  large  vesicular  and  epithelioid  cells,  while  the  small 
lymphoid  cells  were  packed  about  them  in  a  very  compact  zone.  An  occasional 
malpighian  body  and  germinal  follicle  showed  a  point  suggestive  of  necrosis 
without  leukocytic  infiltration. 

Intestine:      All   lymphoid  collections   showed  extensive  hyperplasia. 

Lungs:  All  the  alveoli  were  distended  and  in  many  places  ruptured.  Infre- 
quent areas  of  atelectasis  were  also  found. 

Liver:  Injected.  A  moderate  periportal  cirrhosis  existed  and  there  were 
numerous  small  foci  of  connective  tissue  cells  occupj'ing.  CAidently.  the  site 
of  necrosis. 

Kidneys,  adrenals  and  brain  were  intensely  injected. 

Pancreas:      ^Moderate    post   mortem   degeneration. 

The  case  would  appear  to  represent  a  congenital  cyst  of  the  thyroid. 
The  origin  of  the  cyst  is  probably  explained  by  Ziegler,  as  a  fetal  adenoma 
of  the  gland  with  hemorrhagic  and  cystic  changes  resulting  in  its  neigh- 
borhood. Injury  to  the  gland  during  labor  may  also  be  open  to  considera- 
tion as  having  been  a  factor  in  the  causation  of  the  cyst.  A  second  point 
of  interest  is  the  marked  degree  of  lymphatism  found  in  fatal  association 
with  the  thyroid  cyst.  Observations  on  surgical  specimens  and  the 
autopsy  series  would  indicate  a  low  incidence  for  goiter  in  the  black  race 
of  the  West  Indies. 
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A    EEVIEW    OF    EECENT    WORK    ON    MEASLES 

WILLIAil     PALMER     LUCAS,     M.D. 

SAN     FRANCISCO 

There  have  been  several  important  contributions  of  late  on  measles 
which  have  brought  out  several  very  important  points  relating  to  its 
immunity  problems.  Much  still  remains  to  be  done,  however,  in  solving 
the  immunity  problems  connected  with  measles. 

Experimentally,  the  work  on  measles  dates  back  to  1852,  when  Mayr 
was  able  to  prove  that  nasal  and  buccal  secretions  from  patients  suffering 
from  measles  were  infective. 

In  1898  Chavigny  first  reported  the  appearance  of  what  he  considered 
to  be  measles  in  a  monkey  which  had  come  into  close  contact  with  his 
keeper  while  he  was  in  the  early  stages  of  an  attack  of  measles. 

Josias,  in  1898,  stimulated  by  Chavigny's  report,  allowed  monkeys 
to  play  in  a  measles  ward  without  any  effect. 

In  1905  Hektoen  did  some  experimental  work  with  measles,  injecting 
the  blood  from  a  human  case  during  the  early  eruptive  period  into  man 
successfully. 

In  1910  Anderson  and  Goldberger  reproduced  measles  in  monkeys, 
and  carried  it  through  at  least  six  generations,  showing  that  the  virus  can 
retain  its  pathogenicity  for  a  considerable  length  of  time. 

Lucas  and  Prizer  were  able  to  repeat  the  observations  of  Anderson 
and  Goldberger,  and  demonstrate  not  only  the  typical  temperature  rise 
and  rash,  but  observed  Koplik  spots  with  the  typical  blood-picture. 

From  these  combined  researches  it  can  be  concluded  that  the  Macacus 
rhesus  monkey  is  susceptible  to  a  mild  kind  of  measles  if  injected  with 
the  virus  of  human  measles,  that  the  virus  is  present  in  the  blood-serum 
at  some  time  at  least  twenty-four  hours  before  the  appearance  of  Koplik 
spots,  and  that  the  virus  remains  in  a  virulent  form  in  the  blood  at  least 
thirty-six  hours  after  the  appearance  of  the  skin  eruption.  These 
researches  have  brought  out  the  fact  that  in  the  pre-eruptive  stage  of  the 
disease  there  is  a  certain  definite  blood-picture.  This  phase  of  the  subject 
has  been  worked  up  most  extensively  by  Hecker.^ 

All  experimental  work  has  shown  that  the  prodromal  or  pre-eruptive 
stage  is  the  most  infectious  period  of  measles.    Hecker  has  made  a  careful 


1.  Hecker,  R.:    Cytological  and  Clinical  Observations  During  Measles  Incuba- 
tion, Ztschr.  f.  Kinderh.,  Mav,  1911. 
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study  of  the  blood  during  this  period,  and  on  account  of  the  importance 
of  this  work,  I  have  practically  made  a  complete  translation  of  his  article, 
which  follows: 

CYTOLOGICAL    AND     CLINICAL     OBSERVATIONS     DURING     THE     INCUBATION 
PERIOD  OF   MEASLES,   BY   R.    HECKER 

In  certain  acute  infections,  such  as  scarlet  fever,  measles,  variola, 
vaccine,  typhus,  etc.,  there  is  a  typical  course,  in  which  the  reaction 
between  the  infecting  virus  and  the  forces  of  the  organism  contending 
against  it  flows  off  under  certain  determined  forms  which  we  can  register 
exteriorly  as  temperature,  changes  in  the  skin,  swelling  of  organs,  fluctua- 
tion of  weight,  etc.  In  regard  to  the  processes  which  go  on  internally, 
we  seek  to  advance  sometimes  through  anatomical  means,  sometimes 
through  biological  investigations.  We  see  how  at  certain  periods  a  disease 
is  also  determined,  and  how  in  every  case  recurring  changes  in  the 
internal  conditions  of  the  body  follow.  So  in  blood-serum  follows  the 
formation  of  different  antibodies,  complement  fluctuations,  etc.,  and  on 
morphological  elements  follow  changes  in  the  blood,  numerous  displace- 
ments, and  the  beginning  of  new  forms;  or  we  determine  directly  the 
connection  between  virus  and  the  protective  power  of  the  body  (anaphyla- 
toxin,  phagocytosis,  etc. ) .  But  on  the  whole  our  knowledge  of  the  com- 
plicated inner  processes  in  acute  infections  is  still  deficient.  In  par- 
ticular we  know  very  little  on  the  question  of  the  time  between  the 
entrance  of  the  virus  and  the  breaking  out  of  the  disease,  that  is,  the 
incubation  period,  although  we  must  assume  that  lively  changes,  indeed, 
positive  revolutions  take  place  in  the  body  at  these  times,  and  although 
the  duration  of  this  time  of  preparation  in  any  disease  has  been  well 
kno-\vn  to  us  for  a  long  time. 

So  each  new  fact  which  we  are  able  to  learn  as  bearing  on  the  t'\'pical 
changes  in  the  matter  of  any  determined  infectious  disease  can  itself  be 
of  significance  for  the  body  or  knowledge  regarding  the  given  disease,  it 
also  has  the  same  significance  for  the  investigation  of  the  biological 
beginnings  in  other  diseases.  Further  than  this,  we  can  also  expect 
through  the  study  of  the  incubation  times,  continuous  development  of 
data  for  an  earlier  diagnosis. 

Of  importance  also  is  a  better  clinical  observation  of  incubation,  and 
before  all  else,  the  study  of  the  changes  in  the  blood  rather  than  of  any 
single  organ  which  is  accessible  in  vivo,  or  an  anatomical  investigation. 

The  consideration  of  the  blood  changes  has  up  to  now  yielded  the 
results  that  in  lobar-pneumonia  as  in  epidemic  cerebrospinal  meningitis 
and  influenza,  increase  of  white  blood-corpuscles  (leukocytosis)  takes 
place,  while  typhus  abdominalis  and  measles  are  distinguished  by  a 
lessening  of  leukocytes  (leukopenia).  In  pneumonia  and  meningitis, 
among  the  leukocytes,  polynuclear  neutrophil  cells  are  specially  increased. 
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while  lymphocytes  are  diminished.  In  typhus,  there  appears  to  be  chiefly 
a  diminution  of  pleomorphous  nuclear  cells,  while  lymphocytes  are  equally 
increased.  For  anything  more  exact  on  the  subject  of  the  upward  or 
downward  motion  of  single  cell  forms  during  the  acute  stage  of  diph- 
theria, scarlet  fever,  typhus,  erysipelas  and  pneumonia,  we  have  to  thank 
the  investigations  of  Ziegler  and  Sclilecht. 

The  special  findings  with  regard  to  measles  all  give  one  account  of 
how  the  eruption  proceeds.  In  opposition  to  Haymen,  who  speaks  of  an 
increase  of  leukocytes,  all  other  observers  (Pee,  Eieder,  Felsenthal, 
Sobotka,  Turk,  Combe,  Eechzeh,  Sperk,  ISTeumark)  agree  decidedly  that 
there  is  a  plain  diminution  of  leukocytes  at  the  height  of  the  disease. 
And  Eieder  pointed  out  in  1892  the  diagnostic  bearing  of  this  leukopenia 
in  respect  to  scarlet  fever. 

The  diminution  of  leukocytes  during  the  period  of  eruption  is  related 
in  substance  to  the  lymphocytes  according  to  the  findings  of  Turk, 
Eechzeh  and  Erben.  Xo  doubt  exists  any  longer  that  during  the  eruption 
the  eosinophil  cells  are  diminished,  indeed  disappear  entirely  out  of  the 
blood  (Zappert,  Felsenthal,  Eechzeh,  Erben). 

During  the  incubation  stage,  Sobotka  found  as  did  Combe  and  later 
Tiliston,  a  leukocytosis,  which  shortly  before  the  eruption  gave  way  to  a 
leukopenia.  According  to  Combe,  leukopenia  begins  two  days  before  the 
eruption;  according  to  Tiliston,  leukocytosis  reaches  its  height  six  days 
before  the  eruption,  and  after  that  decreases.  Combe  believes  that  not  the 
lymphocytes  but  the  polymorphous  cells  disappear. 

In  a  study  no  further  carried  out,  Sperk  finds  that  leukopenia  is 
present  not  only  during  the  eruption,  but  often  also  as  a  prodromal 
symptom. 

Differential  counts  of  single  cell  formation  during  the  incubation 
period,  specially  of  l}Tiiphocytes  and  neutrophils,  have  not  been  done  up 
to  now. 

With  regard  to  the  relation  of  mononuclear  to  polynuclear  neutro- 
phils, riesch  and  Schossberger  have  conducted  investigations,  with  the 
result  that  not  only  in  the  elflorescent  but  in  the  incubation  stage  of 
measles  there  is  a  decided  displacement  of  neutrophil  blood  formation  on 
the  left  side,  according  to  Arneth's  formula,  and  further,  that  the  count 
of  mononuclear  cells  increases  greatly  in  contrast  to  the  polynuclears. 
"Flesch  and  Schlossberger  saw  this  displacement  begin  about  six  to  seven 
days  before  the  appearance  of  Koplik  spots,  and  reacli  their  height  about 
three  to  four  days  before  this  symptom. 

The  findings  with  regard  to  measles  incubation,  so  contradictory  and 
few,  induced  me  over  a  year  and  a  half  ago  to  investigate  tliis  period  of 
measles.  At  the  Salzburg  Congress  in  1909  I  studied  three  pairs  of 
brothers  and  sisters  in  whose  cases  a  decided  diminution  of  leukoc)''tes 
and    further    diminution    of    ]\-mphocytes    had    shown    itself.      These 
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researches  were  set  t'oith  and  a  slateincnt  of  ilic  same  conditions  given 
out  in  respect  to  six  more  children. - 

liudwig  studied  bh)od  formation  in  the  ca.'^es  of  two  children  of  the 
same  family  who  had  measles,  in  a  work  undertaken  at  my  direction,  and 
confirmed  my  findings  with  regard  to  the  lessening  of  leukocytes  and 
lymphocytes  during  incubation.  I  now  am  woiking  on  the  cases  of 
fourteen  children,  among  them  five  sots  from  one  family,  whose  blood  was 
taken  during  the  incubation  time. 

In  the  cases  of  the  first  six  children  the  leukocytes  were  only  reckoned 
by  counting  the  field  of  vision.  This  method  is  certainly  not  a  complete 
one,  and  under  some  circumstances  can  easily  be  productive  of  deceptive 
results.  Yet  with  certain  precautions,  it  yields,  in  the  hands  of  a  careful 
observer,  exceedingly  useful  results.  I  have,  for  purposes  of  clearness, 
noted  only  three  ways  of  marking:  Xormal  (L.  i^.),  leukopenic  (L.  P.) 
and  leukocytosis  (Lkts.).  By  this  means,  the  limits  of  the  normal  show 
so  clearly  that  what  is  marked  as  leukopenic  or  leukocytosis,  corresponded 
actually  to  a  definite  decrease  or  increase  of  white  blood-cells.  In  one 
case  (Gisela  S.)  a  very  accurate  count  was  taken,  while  in  one  control 
case,  in  which  the  absolute  leukocytic  count  was  made,  the  count  in  the 
field  of  vision  was  also  made,  and  this  then  compared  with  the  field  of 
vision  of  the  preparation  to  be  reckoned.  The  findings  reached  by  tliis 
primitive  method  —  leukopenia  and  eosinopenia  —  were  verified  in  later 
cases  with  an  exact  count. 

In  the  counting,  on  an  average,  there  were  350  single  cells,  distributed 
among  IvTnphocytes,  neutrophils,  eosinophils,  large  mononuclears  and 
transitional  cells,  as  well  as  disintegrated  cells.  Mast  cells  and  plasma 
cells  appeared  at  times,  but  need  not  be  recorded  here  as  they  showed 
nothing  typical. 

BLOOD   F0I!:MAT10X   IN'   SEPARATE   CASES 

The  children  ranged  in  age  from  1%  years  to  9  years,  and  were  all 
healthy  up  to  this  time;  some  of  them  were  delicate,  but  none  dyspeptic 
(Tables  1  to  13). 


TABLE    1. — DiFFERENTi.M,   Bi.ooD-C'orxT   IN    Eritz   U..    Aged   G 


Date* 
Nov. 

Lympho- 
cytes 

Neutro- 
pliils 

Largre 

Mono,  and 

Trans. 

Eosin- 
(ijihils 

Disin- 
ti'firated 

Total 

11 
12 

2fi.S 
30.0 

I 

55.7 
1          40.2 

1            8.5 
1            7.S 

10.7 
7.2 

4.200 
2.400 

*  On  11,  coughing:  1.3.  koplik  sign;   14.  eruption  began:  15.  eruption  spreadinf 


2.  Hecker.  R.:    ;Miinchon.  nied.  Wchnsclir..  1010.  No.  30. 
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TABLE  2. — Differential  Blood-Count  in  Vera  H.,  Aged  5 


Date 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

16 
17 
18 
19 
21 
22 
23 

59.1 
50.4 
57.6 
51.8 
29.2 
25.1 
47.4 

32.4 
38.8 
34.5 
35.3 
64.2 
61.1 
43.4 

4.9 
5.1 
1.2 
1.0 
4.2 
5.4 
5.4 

0.9 
1.2 
1.8 
0.7 

0.4 

2.2 
4.8 
6.0 
10.3 
1.6 
7.8 
3.1 

7,800 
7.900 
10,600 
6,500 
9,100 
7,000 
6,100 

TABLE  3. — Differential  Blood-Count  in  Gisela  S.,  Aged   1%,  with 

Poliomyelitis 


Date 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

20 

58.5 

31.5 

2.2 

7.8 

10,000 

21 

62.6 

26.4 

6.0 

4.8 

13,000 

22 

54.0 

39.9 

6.1 

0.2 

10.0 

10,000 

23 

47.6 

39.1 

6.2 

7.2 

5,000 

24 

39.2 

44.0 

6.1 

10.7 

5.000 

25 

32.8 

49.0 

5.2 

0.2 

12.6 

3,000 

26 

38.6 

50.2 

4.6 

6.5 

4,000 

27 

53.0 

42.6 

1.7 

0.1 

2.2 

9.000 

28 

37.1 

52.9 

2.4 

8.0 

4-5,000 

29 

39.5 

53.8 

3.0 

0.8 

3.0 

8,000 

TABLE  4. — Differential  Blood-Count  in  Iddy  H.,  Aged  2i^ 


Date" 


Lympho- 
cytes 


Neutro- 
phils 


13 
15 
17 
20 
21 


69.2 
62.7 
66.2 


22.5 

28.4 
30.9 


Large 

Mono,  and 

Trans. 


Eosin- 
ophils 


2.4 
4.1 
0.3 


0.9 
1.9 
1.6 


Disin- 

tesrated 


4.0 

2.4 
0.8 


Total 


9,800 
9,400 
6.500 
7.900 
6.050 


*  On   21,   restlessness;    22   and  23,   conjunctivitis;    24,   outbreak   of   eruption. 
Outbreak  of  eruption  on  her  sister. 

TABLE  5. — DiFFERENTLAL  Blood-Count  in  Carola  E.,  Aged  3 


Date* 

Lympho- 
cytes 

Neutro- 
phils 

Large 

^lono.  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

15  30.6 

16  40.9 

55.0                   3.1 
49.4                   2.6 

6.5 
1.6 

4.6               5.200 
7.0              5,000 

*  On  16,  Koplik  sign  plainly  shown;   17,  beginning  of  eruption;  highest  tem- 
perature, 38.2.  /• 
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TABLE  6. — Differential  Blood-Count  in  IClemens  E.,  Aged  4. 


Date* 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

15 
16 

41.9 
42.G 

39.4 
47.3 

2.4 
0.4 

0.2 
0.2 

5.6 

9.8 

11.000 
7,700 

*  On  16,  Koplik  sign;    17,  full  outbreak  on  whole  body;   highest  temperature, 
37.9  C. 

TABLE  7. — Differential  Blood-Count  in  Erik  C,  Aged  7 


Date* 

Lympho-         Neutro- 
cytes               phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

5 

7 
10 

35.4 
45.7 
41.4 

48.3 
50.7 
49.9 

8.1 
0.6 
3.5 

2.0 
2.1 
0.3 

5.9 
0.4 
4.5 

12,600 
10,000 



*  On  5,  coughing,  dizziness,  shivering,  weariness,  and  red  eyes;  0,  benefit 
received  from  medicine;  7,  coughing,  pallor,  no  Koplik  spots;  8,  in  evening  erup- 
tion began;   9,  eruption  spreading;   10,  fever;  no  great  attack  on  whole  body. 

TABLE    8. — Differential   Blood-Count   in    Hugo    C,    Aged   5 


Date* 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

5 

10 
12 

17 
18 
19 

44.7 
47.3 
45.4 
41.1 
40.8 
45.0 

45.7 
33.7 
40.2 
49.5 
53.1 
47.4 

3.2 
4.9 
6.5 
3.3 
3.0 
3.0 

4.9 
5.0 
6.2 
2.9 

1.3 

1.1 
8.7 
1.3 
3.0 
3.0 
3.1 

14,600 

17.300 
9.200 
8.400 
7,100 

On  12,  conjunctivitis;  18,  fever,  no  Koplik  spots,  no  coughing;  20,  dizziness, 
reddening  of  gums,  no  coughing;  21,  spreading  of  eruption,  coughing  at  night, 
some  Koplik  spots. 

TABLE  9. — Differential  Blood-Count  in  Marie  Sp.,  Aged  4 


Date* 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

7 
10 
11 
14 
17 
23 

34.7                 54.4                   3.3 

45.3  47.6                    1.4 

31.6  65.5                   1.5 

57.7  31.9                   6.0 
29.7                  64.6                    1.5 

42.4  47.5                   4.2 

4.3 

0.2 
0.6 
0.7 
0.5 

0.3 
5.7 
1.2 
4.1 
3.2 
4.9 

Lets. 

Lp. 

Lp. 

Lp. 

Lets. 

No. 

*  On  7,  reddening  of  buccal  mucous  membrane;   10  Koplik  spots;  13,  outbreak 
of  eruption;    14,  eruption  faded. 
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TABLE  10. — Differential  Blood-Count  in  Anna  Sp.,  Aged  3 


Date* 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

7 
10 
11 
14 
17 
23 

50.8 
48.9 
30.8 
37.S 
39.2 
39.5 

21.6 
47.4 
62.7 
57.7 
57.2 
50.0 

5.0 
1.0 
3.2 
0.7 
1.8 
2.8 

4.1 
1.0 

1.7 

18.3 
2.2 
5.0 
3.4 
0.5 
7.7 

Lp. 

N. 

Lp. 

Lp. 

Lets. 

Lets. 

On  10.  Koplik  signs,  reddening;    13,  eruption  began;    15,  eruption  fading 
TABLE   11. — Differential  Blood-Count  in  Clara  B.,  Aged  8 


Date- 

Lympho- 
cytes 

Neutro- 
phils 

Large 

Mono,  and 

Trans. 

Eosin- 
ophils 

Disin- 
tegrated 

Total 

9 

12 
14 

60.2 
45.8 
33.4 

37.9 
44.9 
54.7 

0.3 
5.2 

6.8 

1.6 
4.0 
0.3 

0.3 
5.0 

Lets. 
Lets. 
Lp. 

*  On   15.  Koplik  sign;    17,  eruption. 

TABLE   12. — Differential  Blood-Count  in    Irene  B.,  Aged  9 


Date' 


Lympho- 
cytes 


Neutro- 
phils 


Large 

Mono,  and 

Trans. 


Eosin- 
ophils 


Disin- 
tegrated 


Total 


6 
12 


32.2 
23.0 


56.7 


7.9 
2.4 


1.0 

1.8 


1.7 
0.0 


*  On  10,  Koplik  signs;  12,  eruption  began. 

In  the  following  tabulations  T  have  arranged  all  eases  from  the  day 
of  the  outbreak  of  the  eruption  so  as  to  give  at  one  glance  the  changes  in 
the  blood  throughout  the  period.  The  appearance  of  Koplik's  spots  was 
particularly  noted. 

THE   GREAT   QUANTITY   OF  LEUKOCYTES 

In  the  accompanying  tabulation  it  is  shown  that  all  the  cases  show  a 
definite  decrease  of  leukocytes  not  only  during  the  acute  stage,  but  also 
during  incubation.  At  times,  leukopenia  was  decided,  even  as  many  as 
2,400;  at  times  only  relatively  so,  that  is,  a  decrease  in  contrast  to  the 
earlier  leukocytosis,  of  a  nearly  normal  count. 

The  period  of  duration  of  this  leukopenia  was  determined  in  a  series 
of  cases.    It  was  indeed  already  evident. 
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2  times  1  day    before  outbreak  of  the  eruption. 

3  times  2  days  before  outbreak  of  tiic  eruption. 
3  times  3  days  before  outbreak  of  tiie  eruption. 
2  times  4  days  before  outbreak  of  the  eruption. 
2  times  7  days  before  outbreak  of  the  eruption. 
1  time    8  days  before  outbreak  of  the  eruption. 

Averaging  3  times  0  days  before  outbreak  of  tlie  eruption. 

Its  fij'st  coming  on  was  noticed : 

2  times  1  day    before  outbreak  of  eruption. 

1  time    3  days  before  outbreak  of  eruption. 

1  time    4  days  before  outbreak  of  eruption. 

2  times  7  days  before  outbreak  of  eruption. 
1  time    8  days  before  outbreak  of  eruption. 

Averaging  4  times  4  days  before  outbreak  of  eruption. 

Before  the  Koplik  spots  or  leukopenia  was  evident, 


2  times  0  days. 

1  time    1  day. 

1  time    3  days. 

1  time    5  days. 

1  time    6  days. 

1  time    8  days. 

Averaging 

3  times  3  days. 

Leukopenia  was  generally  continuous,  but  there  were  certain  fluctua- 
tions in  the  leukocyte  count,  specially  around  the  third  day  before  the 
breaking  out  of  the  eruption,  which  one  could  regard  as  showing  only 
relative  leukocytosis.  In  two  cases  (Clemens  and  Erik)  there  was  decided 
leukocytosis  still  two  days  before  the  eruption.  In  two  other  children  it 
was  noticed  six  days  before,  and  with  one  other  eight  and  in  one  nine 
days  before. 

Without  doubt,  leukopenia  appears  as  a  typical  blood  change  during 
the  last  day  of  incubation.  Its  presence  in  suspected  cases  can  be  allowed 
to  have  a  direct  bearing  on  the  diagnosis. 

"Whether  leukocytosis  during  the  first  half  of  the  incubation  period 
and  around  the  third  day  before  the  outbreak  of  the  eruption  is  a  constant 
phenomenon,  neither  my  observations  nor  those  of  Combe  show.  Accord- 
ing to  Combe's  researches,  initial  leukocytosis  plainly  exists  as  a  rule. 
Yet  further  investigations  on  this  question  are  necessary. 

With  regard  to  the  persistence  of  leukopenia  during  the  later  stages 
of  the  diseases,  I  judge  from  the  results  in  the  cases  of  the  sisters 
Hildegard  and  Ingeborg  that  from  five  to  nine  days  after  the  beginning 
of  the  eruption  decided  leukopenia  is  present.  In  the  case  of  Ingeborg, 
evident  leukocytosis  started   in  on  the  seventh  day  after  the  eruption. 

LYMPHOCYTES   AND   NEUTROPHILS 

In  order  to  give  a  basis  for  understanding  the  following  tabulation.^. 
I  place  here  the  statements  of  Japha,  Lazarus,  Karnisky  and  Carstanjen 
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with  regard  to  the  percentage  share  of  single  cell  forms  in  the  blood 
formation. 

JAPHA 

Xewborn  Sucklings  Grown 

Leukocytes   20,000  u.  m.  12-13,000  8,000 

Lymphocytes    ....         20  per  cent.  50-55  per  cent.  34  per  cent. 

Polynuclears   70  per  cent.  25-30  per  cent.  ea.       60  per  cent. 

Eosinophils 2  per  cent.  2-  7  per  cent.  2  per  cent. 

Monos.  and 

transitionals .  .           8  per  cent.  8-15  per  cent.  4  per  cent. 

L.\ZARUS 

Lymphocytes   22-25  per  cent. 

Large  Monos.  and  transitionals 2-  4  per  cent. 

Polynyclear  neutrophils   70-72  per  cent. 

Eosinophils 2-  4  per  cent. 


Bis  4  years 

LjTnphocytes  52%  (54-49) 

Neutrophils  35%  (34-48) 

Large  Monos.  and 

transitionals 11.5-4.2% 

Eosinophils   12.5-0.7% 


KARXISKY 

4-8  years 

8-15  years 

42%  (44-41) 

30-34% 

46%  ^  47-46) 

52-55% 

CARSTAXJ  EX 

2  years 

3  years 

4  years 

5  years 

Later 

Lymphocytes  . 
Neutrophils   . . 

..  47.0% 
(42.8-50.2) 

..  41.9% 
(38.4-43.9) 

38.4% 
(33.2-43.0) 

48.2% 
(42.9-52.7) 

33.4% 
(22.8-43.2) 

52.6% 
(44.6-60.0) 

25.1% 
(18.5-36.0) 

60.9% 
(46.1-79.0) 

25.1-33.2% 
51.8-62.8% 

In  the  foregoing  tabulation  the  relation  of  lymphocytes  to  neutrophils 
(computed  on  the  entire  count  of  leukocytes)  is  expressed  in  a  fraction 
of  which  the  numerator  is  lymphocytes  and  the  denominator  neutrophils. 
The  table  yields  a  surprising  and  uniform  result ;  during  the  first  part  of 
the  incubation  lymphoc3'tes  are  absolutely  in  the  majority ;  in  the  second 
half  this  relation  is  reversed,  and  either  from  one  day  to  the  next  or  with 
the  great  difference  in  the  attack  from  two  or  three  days;  while  both 
counts  approach  each  other  in  value.  This  reversal  of  the  relation  with 
the  displacing  of  the  lymphocytes  happens  in  all  cases  a  number  of  days 
before  the  eruption,  and  before  the  appearance  of  Koplik's  spots.  Only 
one  ease  was  an  exception  (Hilda). 

The  exact  time  of  the  commencement  of  this  phenomenon  of  reversal 

we  can  understand  more  accurately  the  longer  the  cases  are  observed  at 

the  beginning.    The  reversal  is  observable  as  beginning 

1  time  4  days  before  the  eruption. 
1  time  5  days  before  the  eruption. 
1  time  6  days  before  the  eruption. 
1  time  9  days  before  the  eruption. 
On  an  average  of  6  days  before  the  eruption. 
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The  reversal  was  corlaiuly  accomplished 

1   time  0  days  before  eruption. 

3  times  2  days  before  eruption. 

4  times  3  days  before  eruption. 
1  time  4  days  before  eruption. 
3  times  5  days  before  eruption. 
1   time  9  days  before  eruption. 

On  an  average  of  3.8  days  before  eruption. 

The  latest  limit  was  three  days  before  eruption. 

Let  US  take  the  appearance  of  Koplik's  spots  as  a  definite  limit  and 

then  we  see  that  the  reversal  takes  place 

1  time    exactly  with  Koplik's  spots. 
3  times  3  days  before  Koplik's  spots. 

1  time     4  days  before  Koplik's  spots. 

2  times  5  days  before  Koplik's  spots. 
1  time     9  days  before  Koplik's  spots. 

On  an  average  of  4  days  before  Koplik's   spots. 

The  earliest  limit  was  nine  days,  the  latest  none. 

The  ratio  of  both  cell  forms  is  in  this  table  arranged  in  columns  in 
order  to  show  the  values  of  a  single  kind  of  cell,  not  on  the  basis  of  the 
whole  count  of  leukocytes,  but  on  the  basis  of  the  sum  of  lymphocytes 
and  neutrophils,  so  that  the  ratio  of  both  may  be  more  clearly  represented. 

What  does  this  displacement  of  the  percentage  count  mean  with 
reference  to  the  real  strength  of  the  count  of  both  forms?  One  would 
conclude  that  it  might  be  entirely  false,  from  the  diminution  of  the 
relative  lymphocyte  count  to  a  disappearance  of  lymphocytes.  The  dis- 
placement referred  to  can  proceed  from  a  decrease  of  lymphocytes  or  an 
increase  of  neutrophils;  but  it  can  also  at  the  same  time  be  a  decrease  or 
increase  of  both  elements,  with  an  outweighing  disappearance  of  lympho- 
cytes or  an  outweighing  increase  of  neutrophils.  From  the  foregoing  it 
does  not  appear  in  the  relative  count  which  case  is  really  the  true  one. 
If  one  had  at  the  same  time  taken  beforehand  a  reckoning  of  the  total 
leukocytic  cells  in  cubic  millimeters,  and  from  this  got  an  absolute  count, 
then  the  foregoing  question  could  be  simply  answered  on  the  basis  of  the 
relation  of  this  count.  This  I  must  assert  positively  in  opposition  to 
Zangemeister  and  Gans,  and  I  have  already  expressed  myself  more  fully 
on  the  subject  elsewhere.^  Next,  one  can  establish  the  real  ratio  by  the 
count  already  made.  If  the  relation  of  lymphocytes  to  neutrophils  has 
involved  a  displacement  in  disfavor  of  the  former  in  the  taking  of  the 

total  leukocytic  count,  as  follows: 

Total  Lymphocytes         Neutrophils 

U  '  '  "       " 

First  Count  . . 
Second  Count 


Leukocytes 

Per  Cent. 

Per  Cent 

17,000 

58 

36 

8.400 

22 

70 

then  only  either  a  decrease  of  lymphocytes  alone  or  of  both  elements 
can  be  admitted,  considering  the  outweighing  share  of  lymphocytes.    If 
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an  increase  of  neutrophils  alone  or  else  of  both  forms  is  taken  as  the 
cause  of  the  percentage  displacement,  then  something  new  must  be 
worked  out  necessarily;  the  total  leukocytic  count  must  be  found 
increased. 

But  something  more  accurate  may  be  established  if  one  computes  the 
absolute  value  of  both  kinds  of  cells : 

If  S  equals  total  leukocytic  count 

1   equals  percentage   lymphocytic  count 
h  equals  percentage  neutropliil  count 
X  equals  absolute  lymphocytic  count 
y  equals   absolute   neutropliil    counl 

Then  we  have  the  equation : 

x:s=  1:100 
y:s  =  n:100 

sx  1         17000x58 

X = =  9860 

100  100 

sxn        17000x30 

Y  = = =  61 20 

100  100 

1.  Count  of  lymphocytes  =  9860. 
Count  of  neutrophils  =  6120. 

2.  Count  of  lymphocytes  =  1848    (computed  from  the  last  equation). 
Count  of  neutrophils  =  5880. 

Between  the  counts  in  1  and  2  there  is  also  a  fusion  of  both  cell 
formations  with  a  strong  preponderance  of  lymphocytes:  they  have  lost 
63  per  cent,  of  their  quantity,  the  neutrophils  only  47  per  cent. 

ABSOLUTE   VALUE  OF  LYMPHOCYTES   AND   XEUTROPHILS 

According  to  the  first  observations,  where  only  the  leukocytic  count 
was  taken,  I  had  reached  the  conclusion  that  the  lymphocytes  are  very 
definitely  reduced  and  through  their  disappearance  bring  about  a  leuko- 
penia.    But  a  more  exact  observation  was  possible  with  the  later  cases. 

One  sees  that  the  fact  shows  an  absolute  dying  away  of  lymphocytes, 
Avhich  is  also  accompanied  by  some  loss  of  neutrophils;  but  the  decrease 
of  the  latter  is  never  so  great  as  of  the  former.  There  is  a  preponderance 
of  lymphocytes. 

RELATIOX   OF   LYMPHOCYTES   AXD    NEUTROPHILS 

The  sum  of  both  is  fixed  at  100  per  cent. 

The  percentage  loss  may  amount  to: 

In  Lymphocytes  In  Neutrophils 

Per  Cent.  Per  Cent. 

Tn  the  case  of  Hugo   59  52 

In  the  ease  of  Vera 53  27 

In  the  case  of  Gisela    89  62 

In  the  case  of  the  last  child,  the  final  effect  was  a  sudden  neutro- 
philocytosis  at  the  end  of  the  incubation ;  the  decrease  of  lymphocytes 
61  per  cent.,  the  increase  of  neutrophils  7  per  cent. 
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The  decrease  of  lymphocytes  with  three  children  in  the  first  series  of 
observations  (taken  without  absolute  leukocytic  count)  came  to  a  sudden 
end  at  the  same  time  that  fever  stopped,  when  a  quicker  motion  began 
in  the  blood  formation.  The  lymj)hocytosis  now  begun  is  only  a  seeming 
one;  in  reality,  it  was  a  neutrophilopenia,  which  springs  out  of  the  con- 
tinuation and  strengthening  of  the  leukopenia.  With  one  child  the 
poverty  of  lymphocytes  continued  well  into  tlie  convalescence. 

The  decrease  of  lympliocytes  goes  on  either  continually  or  one  ^ees 
from  one  to  two  days  before  the  eruption  an  intermittent  rise  at  the  same 
time  with  the  rise  of  the  total  of  leukocj'tes.  The  disappearance  of 
neutrophils  follows  continually  in  the  same  manner  as  in  the  case  of 
lymphocytes.  Vera's  case  is  worthy  of  remark,  for  in  it  diiring  the  same 
time  that  a  disappearance  of  lymphocytes  took  place  a  not  inconsiderable 
increase  of  neutrophils  took  place. 

In  the  first  half  of  incubation  we  see,  corresponding  as  a  rule  with 
leukocytosis,  also  a  rise  of  both  cell  forms. 

The  earlier  view  given  out  by  mc,  that  the  decrease  of  lymphocytes 
is  not  an  apparent  one,  somewhat  due  to  the  increase  of  neutrophils,  but 
a  real  lymphocytopenia,  is  entirely  in  accord  with  this  further  finding 
that  the  neutrophils  next  are  diminished,  only  in  far  smaller  quantities. 
Typical,  however,  for  the  second  half  of  measles,  incubation  is  the  reversal 
of  the  percentage  relation  between  lymphocytes  and  neutrophils  to  the 
disfavor  of  the  former. 

THE   XEUTROPHIL   BLOOD  FORMATION' 

The  consideration  of  the  neutrophil  blood  formation  w^ith  the  nuclear 

count  as  criterion  which  Arneth  inaugurated,  has  certain  dangers  in  it, 

since  the  judgment  with  regard  to  it,  whether  a  cell  has  1,  2.  3  or  4 

nuclei,  is  often  entirely  dependent  on  the  subjective  conjecture  of  the 

investigator.    Yet  the  method  has  confirmed  itself  as  useful,  and  Arneth's 

declaration,  that  a  certain  standard  .«hows  itself  in  the  distribution  of 

neutrophil  polymorphonuclear  cells  after  the  count  of  their  nuclei  under 

determined  conditions,  was  also  established  by  another  investigator.     So 

the  growth  of  mononuclear  neutrophils,  found  by  Arneth  to  be  relative  in 

most  infectious  diseases  (in  part  also  absolute),  was  verified  by  Brugsch. 

"With   the   blood    formation   in   children   who   have   infectious   diseases, 

Flesch  and  Schlossberger  have  occupied  themselves  particularly  and  give 

out  the  following  counts  as  normal : 

1  Nucleus  2  Nuclei  3  Nuclei  4  Nuclei 

36  45  15  3 

They  have,  as  already  mentioned,  especially  in  the  case  of  measles, 
established  that  there  is  an  increase  of  a  few  differentiated  mononuclear 
neutrophils  to  the  disfavor  of  polynuclear  ones,  not  only  in  the  efflorescent 
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stage,  but  also  already  toward  the  end  of  the  incubation,  beginning  six 
or  seven  days  before  the  coming  out  of  Koplik's  spots. 

In  my  investigations  the  spider  thread-like  bridges  between  the 
nuclear  fragments  were  not  kept  in  mind ;  they  were  clearly  artefacts  of 
fixation  (Turk,  Grawitz).  One  cell  with  two  fragments  bound  together 
by  the  most  vaporous  of  bridges  was  counted  as  two  nuclei.  In  the 
beginning  of  my  observations  I  thought  such  a  displacement  of  blood 
formation  on  the  left  side  was  clear  during  the  eruption  stage,  but  not 
to  be  taken  as  so  during  the  incubation  stage ;  I  proved  on  the  contrary  in 
the  cases  of  two  children  observed  in  the  last  days  before  the  eruption 
that  a  real  displacement  occurred  on  the  right  side  so  that  the  three 
or  four  nuclear  cells  showed  an  increase. 

Ludwig  found,  in  the  two  cases  studied  by  him  during  the  last  four 
or  five  days  of  the  incubation,  a  decided  increase  of  mononuclears  and. 
decrease  of  3-nuclear  neutrophils.  I  must  to-day  correct  my  earlier 
view  on  the  basis  of  these  and  my  own  later  observations,  and  after 
further  revision  of  the  first  cases. 

That  the  displacement  in  blood  formation  clearly  is  expressed  in  the 
count  of  mononuclear  neutrophils,  is  the  one  truth  I  will  subscribe  to. 

The  following  tabulation  leaves  no  doubt  that  at  the  end  of  the 
incubation  time  in  all  cases  there  has  taken  place  a  percentage  increase 
of  mononuclear  neutrophils,  also  a  displacement  on  the  left  side. 

In  the  analysis  of  the  separate  cases,  one  sees  in  the  case  of  the  two 
sisters  Ingeborg  and  Hilda,  observed  throughout  the  whole  incubation 
period,  that  the  displacement  started  first  one  day  before  and  in  one  of 
them  simultaneously  with  Koplik's  spots;  in  the  remaining  time,  in 
contrast  to  the  beginning,  a  relative  decrease  of  mononuclears  was 
remarked  which  in  both  cases  was  interrupted  eight  or  nine  days  before 
the  eruption  by  an  increase. 

The  exact  time  of  the  coming  on  of  the  displacement  we  can  determine 
in  Cases  2,  3,  4,  9,  10,  11,  12,  13,  14.  With  these  the  displacement  cer- 
tainly begins  on  the  left. 

with  outbreak  of  eruption. 

2  days  before  outbreak  of  eruption. 

3  days  before  outbreak  of  eruption. 

5  days  before  outbreak  of  eruption. 

6  days  before  outbreak  of  eruption. 

7  days  before  outbreak  of  eruption. 

8  days  before  outbreak  of  eruption. 

4  days  before  outbreak  of  eruption. 

Commonly  a  plain  connection  shows  between  the  curve  of  the  total 
neutrophils  and  the  mononuclears.  The  question  now  arises  whether  the 
visible  relative  increase  of  mononuclear  cells  corresponds  with  a  fixed 
numerical  relation  of  mononuclear  cells.  The  same  relation  is  true 
here  as  between  lymphocytes  and  neutrophils,  namely,  that  the  relative 


1 

time 

2 

times 

3 

times 

time 

time 

time 

time 

Or  on  an  average 

of 
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increase  of  inouonuclears  has  its  origin  cithei'  in  a  decrease  of  poly- 
niiclears  ov  in  an  unequal  increase  or  decrease  of  both  cell  forms.  A 
decision  on  this  would  be  reached  through  taking  the  absolute  count. 
Such  a  calculation  would  only  be  possible  where  the  absolute  leukocytic 
count  had  been  talcen.  And  in  these  cases  it  appears  that  the  relative 
increase  in  only  three  cases  showed  an  absolute  increase  of  mononuclears 
•while  in  the  other  cases  just  the  opposite  was  true.  Here  the  displace- 
ment on  the  left  also  sprang  from  a  decrease  of  polynuclears. 

In  spite  of  the  fact  tliat  this  displacement  of  blood  formation  on  the 
left  side  is  a  constant  occurrence  in  our  cases,  it  means  nothing  character- 
istic regarding  the  real  development  of  cell  values. 

Whether  this  displacement  on  the  left  is  characteristic  for  measles 
must  at  present  remain  undetermined.  According  to  Flesch  and  Schloss- 
berger  quantitative  division  appears  in  the  acute  stage  of  different  dis- 
eases, but  our  view  with  reference  to  a  fixed  neutrophil  blood  formation 
is  not  determined  in  the  case  of  any  special  sickness. 

l-OSINOPHIL    CELLS 

In  my  eases  I  also  find  as  a  rule  the  decrease  already  referred  to  on 

another   page,   of  eosinophil    cells,    during  the   eruption   stage,   which 

amounts  usually  to  an  entire  disappearance.     The  counts  taken  during 

the  incubation  time  show  a  decided  decrease,  yet  it  is  not  always  true 

that  the  disappearance  of  eosinophils  has  taken  place  already  many  days 

before  the  eruption.     The  decrease  of  eosinophils  was  determined  as 

follows : 

2  times  1  day     before  eruption. 

2  times  2  days  before  eruption. 

4  times  3  days  before  eruption. 

1  time  4  days  before  eruption. 

1  time  7  days  before  eruption. 

On  an  average  2.9  days  before  eruption. 

DISIXTEGIUTED   CELLS 

Besides  the  white  blood-cells  one  finds  —  not  considering  erythrocytes 
and  blood-disks  —  still  other  cell  forms  and  structures  which  are  from 
their  formation  to  be  characterized  doubtless  as  disintegrating  leukocytes. 

Among  disintegrated  cells,  I  class  all  transitions  from  cells  with 
indistinct  nuclei  to  the  cells  formed  of  shreds  of  protoplasm  and  nuclear 
fragments,  which  remain  before  entire  dissolution.  Their  size  varies,  but 
most  of  them  are  larger  than  healthy  leukocytes.  In  coloring  all  degrees 
of  difference  are  to  be  seen.  Xuclei  that  still  hold  together  are  colored 
faintly  like  protoplasm.  With  further  disintegration  the  distinct  nuclear 
color  disappears,  and  the  whole  structure  appears  diffusely  tinged  with 
the  color  of  protoplasm  (with  eosin-methylene  blue  red;  with  azure  more 
bluish).  The  coloring  is  often  so  pale  that  one  can  see  plainly  the 
erythrocytes  underneath.     Eosinopliil  granulations  hold  the  color  best. 
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In  the  formation  naturally  the  most  different  gradations  are  notice- 
able; round,  oval,  polygonal  besides  blurred  forms  torn  in  strips  and 
threads;  many  cells  show  their  granulations  floating  off;  so,  except  with 
the  eosinophils,  the  surrounding  sarcolemma  does  not  appear  so  plainly. 

The  differentiation  of  disintegrated  cells  from  their  original  form  is 
only  traceable  a  certain  distance.  The  nuclei  of  neutrophils,  except 
fractional  ones,  are  often  readily  recognizable  at  the  first  step  of  decay, 
as  is  true  of  the  eosinophil  granulations;  more  difficult  to  determine  are 
the  lymphocytes;  in  Giemsa  preparations  they  appear  as  red  colored 
polygonal  bodies  without  any  visible  protoplasm.  But  I  can  say  as  yet 
nothing  positive  on  this  point. 

In  German  literature  there  is  not  much  on  these  forms,  but  they 
appear  to  be  identical  with  the  disintegrated  cells  of  Uskow,  the  solution 
forms  of  Botkin  and  the  shadow-cells  of  Klein. 

A  priori  it  would  seem  that  these  disintegrated  cells  offer  a  directly 
opposite  relation  in  their  count  to  the  count  of  leukocytes  or  other  cell 
forms.  The  more  the  countable  leukocytes  disappear  the  more  one  can 
compute  the  disintegrated  cells.  But  it  has  not  yet  been  proved.  In 
many  cases  the  described  relation  is  plainly  observable,  as  in  Hugo's  case, 
or  on  a  certain  day  in  Vera's  case,  also  with  Carola  and  Klemens.  With 
other  children  it  was  measured  wrong. 

This  deficiency  is  not  hard  to  understand.  When  a  kind  of  cell  is 
reduced  in  the  blood  formation,  this  will  beyond  all  doubt  be  the  evidence 
of  a  disintegration  having  taken  place.  But  it  is  not  entirely  plain  that 
this  disintegration  within  the  blood-vessels  gets  into  the  circulation ;  it  is 
far  more  probable  that  it  happens  in  larger  measure  within  the  organs. 
Further,  with  regard  to  the  cells  which  dissolve  m  the  circulation,  it  is  in 
no  way  established  how  long  they  take  to  dissolve.  So  we  may  believe 
that  cells  or  fragments  of  cells  which  proceed  from  an  extensive  breaking 
up  of  leukocytes  remain  in  the  blood  only  until  the  leukocytes  have  again 
increased  through  a  regeneration  or  attraction  of  cells  from  their  stores. 
So  we  have  the  total  figure  of  disintegrated  cells  exactly  correlated  with 
the  higher  leukocytic  count. 

A  diagnostic  explanation  for  disintegrated  cells  is  not  yet  forth- 
coming. Further  investigations  on  the  subject,  especially  on  the  differ- 
entiation by  means  of  Winkler's  oxydase  reaction  are  under  way. 

CLINICAL  OBSERVATIONS   ON  THE  EARLY  DIAGNOSIS  OF  MEASLES 

It  has  become  easy  to  recognize  measles  one  day  before  the  eruption 
of  Koplik's  spots.  The  advance  gained  through  this  was  diagnostically 
extraordinarily  important,  but  still  insufficient  for  an  effective  prophyl- 
axis. Then  although  Koplik's  spots  are  specific  for  measles  they  do  not 
always  come  even  three  days  before  the  eruption,  not  frequently  they 
appear   only   one   day   before   and   sometimes   simultaneously   with   the 
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eruption.  And  even  when  tliey  come  longer  ahead  they  show  only  tliat 
measles  are  about  to  break  out.  At  this  stage  the  disease  is  already  very 
infectious. 

The  same  sign  is  of  value  also  for  the  "conjunctival  Koplik"  described 
by  Von  Schick :  Whitish,  somewhat  prominent  spots  on  the  swollen  mem- 
brane of  the  caruncula  lacrymalis,  which,  according  to  Escherich,  at 
times  are  already  visible  before  the  eruption  in  the  mouth. 

According  to  the  observations  of  Jacobson  and  Baltaceame,  Koplik's 
spots  are  absent  in  9  per  cent,  of  cases,  but  the  author  believes  that  in 
these  cases  the  phenomenon  had  already  disappeared  at  the  time  of  the 
investigation.  Out  of  130  cases  with  Koplik,  in  105  the  end  of  the  first 
coming  on  of  this  synii)tom  could  be  followed,  and  it  appears  that  the 
spots  were  visible. 

In  71  cases  G7  per  cent,  simultaneously   with    eruption. 

m  18  cases  17  per  cent.  2  days  before  eruption. 

In     5  cases     5  per  cent.  3  days  before  eruption. 

In     G  cases     G  per  cent.  4  days  before  eruption. 

In     4  cases     4  per  cent.  5  days  before  eruption. 

In     1  case       1   per  cent.  6   days  before  eruption. 

On  an  average  0.9  of  a  day  before  the  eruption. 

My  observations  give  the  following  results  for  the  appearance  of 

Koplik's  spots : 

2  times  with  the  eruption. 
6  times  1       day     before   eruption. 
4  times  2       days  before  eruption. 
2  times  3       days  before  eruption. 
On  an  average  of  1^^  days  before  eruption. 

At  times  Koplik's  spots  come  on  without  any  eruption  or  any  disease 
following.  In  such  a  case  Yon  Sperk  calls  it  a  doubtful  case  of  measles ; 
in  one  case  of  mine  no  further  symptom  followed.  The  spots  were  so 
characteristic  that  we  all  took  for  granted  that  the  attack  of  measles  was 
absolutely  determined. 

If  Koplik's  sign,  then  —  except  in  a  few  cases  —  is  a  pathognomonic, 
early  symptom  of  measles,  so  the  significance  of  the  blood  diagnosis  is 
also,  without  any  further  symptom,  if  one  can  find  out  the  exact  com- 
mencement of  both  symptoms  —  Koplik  and  blood  formation.  In  my 
cases  on  an  average  there  appeared : 

Koplik's  symptom  lYj  days  before  eruption. 

Leukopenia  4.4  days  before  eruption. 

Relative  lymphocyte  precipitation  G  days  before  eruption. 

Displacement  of  blood  formation  4  days  before  eruption. 

Eosinopenia  2.9  days  before  eruption. 

Moreover,  it  is  true  that  the  last  four  symptoms  could  be  determined 
still  earlier  by  means  of  a  reasonable  investigation  of  the  circumstances. 

Of  the  remaining  early  s}Tnptoms  of  measles,  we  have  still  to  mention 
the  decrease  of  weight,  about  100  gm.,  found  by  Von  Meunier,  which  can 
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be  explained  by  no  disturbance  of  digestion ;  further,  there  is  an  inexplica- 
ble increase  in  temperature. 

The  question  of  temperature  in  incubation  was  found  in  two  cases 
important  through  the  whole  incubation  time;  in  one  case  for  ten  days 
and  in  one  four  days.  One  case  it  was  observed  five  days  before.  In  all 
cases  the  temperature  showed  deviation  from  normal. 

Under  the  circumstance  the  behavior  of  the  temperature  is  unquestion- 
ably important  for  diagnosis. 

Even  if  an  early  recognition  and  localization  of  measles  in  many 
cases  is  not  so  important  because  of  the  harmless  character  of  the  disease, 
still  its  prevention  is  necessary  with  all  children  who  may  be  at  all 
endangered  through  measles;  also  with  cases  of  latent  tuberculosis,  and 
with  frail  and  anemic  children ;  with  those  who  have  a  special  disposition 
to  disease  of  the  ears,  of  the  heart  or  of  the  lungs.  In  such  cases  a  measles 
infection  may  affect  the  whole  life;  and  nothing  is  sadder  for  such  chil- 
dren than  the  common  saying  that  "all  children  have  to  have  measles.'"' 

With  regard  to  the  remaining  clinical  changes  in  children  in  the  first 
period  of  incubation,  we  find  very  little  in  the  literature.  Heubner  finds 
certain  deviations  from  normal;  sometimes  cold  in  the  head,  slight  con- 
junctival catarrh,  coughing,  a  swollen  appearance,  watery  eyes;  these 
symptoms  cease  and  then  the  real  illness  comes  on  with  fever  and 
catarrhal  manifestations. 

Certain  premonitory  symptoms  were  evident  in  some  cases.  AVith 
Marie,  conjunctivitis  and  reddening  of  the  buccal  mucous  membranes, 
six  days  before  the  eruption  ;  with  Eddy,  restlessness  and  great  bedwetting 
three  days  before. 

DURATIOX  OF  IXCUBATIOX 

The  whole  incubation  period  is  usually  thirteen  to  fourteen  days. 
Sometimes  it  exceeds  this.  Some  cases  have  shown  seventeen  days  and 
one  twenty-one. 

THE  QUESTIOX  OF  MEASLES  COXTAGIOX  IX"  FAMILIES 

According  to  Von  Abels  and  others,  affinit}'  to  measles  poison  differs 
according  to  constitution.  This  homogeneous  behavior  of  measles  in 
families  I  find  further  support  for.  Pairs  of  brothers  and  sisters  show  a 
noteworthy  parallelism  in  the  cessation  of  certain  symptoms.  Xext  to  be 
noticed  is  the  homogeneity  in  the  time  of  Koplik's  spots  before  the 
eruptions. 

In  the  case  of  three  children  in  the  same  family,  two  had  Koplik's 
spots  one  day  before  the  outbreak;  the  third  at  the  time  of  the  out- 
break, also  with  all  three  the  interval  between  both,  phenomena  was  very 
small.  My  researches  also  point  to  a  homogeneous  capability  for  reaction 
with  regard  to  measles  virus  in  families.  The  two  sisters,  Ingebord  and 
Hilda   D.,   offered   still   further   agreement.     Just  as  the   premonitory 
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increase  of  inoiionucloar  neutrophils  and  the  later  disapj)earance  of  these 
happened  with  them  on  the  same  day.  so  the  contrary  displacement  on  the 
right  side  to  the  disfavor  of  polynuclear  neutrophils  came  at  the  end  of 
the  incubation.  Also  they  both  had  an  abnormally  long  incubation  time. 
Another  pair  of  children,  seven  months  after  typical  measles,  had  a  per- 
fectly developed  second  attack. 

In  a  glance  over  the  results  of  ])re(eding  researches,  the  investigation 
comes  near  to  becoming  an  ordinary  biological  examination;  something 
on  the  subject  of  disintegration  of  cells  and  their  appearance  in  the  blood, 
on  the  part  of  different  cell  forms  in  distinct  phases  of  infection,  on  their 
place  in  the  protection  of  the  body  structure,  on  the  old  and  the  biological 
value  of  mononuclear  and  polynuclear  neutrophils,  on  the  meaning  of  the 
leukocytic  structure  on  the  struggle  against  infectious  virus,  etc. 

Inasmuch  as  such  speculations,  if  they  are  not  extremely  clear,  only 
complicate  matters,  and  as  my  object  was  to  bring  all  possible  material  to 
bear  on  a  period  of  disease  hitherto  little  studied,  so  I  had  to  give  here  a 
long  theoretical  discussion.  For  this  reason  I  have  not  taken  up  one  form 
of  cells  —  the  great  mononuclears  and  transition  cells. 

These  are  my  results : 

1.  The  role  of  neutrophils  and  lymphocytes  in  the  understanding  of 
leukocytosis.  Ziegler  and  Schlect  understand  by  leukocytosis  "a  quanti- 
tative cell  displacement  of  white  blood-cells  in  the  disfavor  of  poly- 
morphonuclear (neutrophil)  leukocytes.  It  is  connected  with  a  very 
strong  absolute  increase  of  this  kind  of  cell.  The  lymphocytes  can  possess 
normal  value,  but  mostly,  at  the  beginning  of  leukocytosis,  are  decreased." 
I  cannot  agree  with  them.  In  my  cases,  leukocytosis  was  much  more 
evident  during  increase  of  lymphocytes. 

Lymphoc}i:es  do  not  figure  in  measles  as  a  passive  (inactive)  element; 
their  absolute  fluctuations  are  throughout  greater  than  those  of  neu- 
trophils. 

2.  I  should  like  to  recall  the  statement  of  Yon  Pirquet,  according  to 
which  a  hitherto  positive  cutaneous  tuberculin  reaction  disappears  in  the 
course  of  measles,  to  become  marked  again  after  a  week.  The  cessation 
of  the  capability  for  reaction  happens  on  the  last  days  of  the  incubation 
(one,  three  and  five  days  before  the  outbreak  of  the  eruption).  Von 
Pirquet  explains  this  phenomenon  by  an  absorption  of  "ergines,"  that  is, 
that  these  bodies  act  as  antibodies,  which  the  clinical  reaction  interposes 
between  cells  and  tuberculin.  With  this  disappearance  of  specific  tuber- 
culous antibodies  is  connected  the  frequent  outbreak  of  tuberculosis  after 
measles. 

It  remains  to  explain  the  parallelism  between  these  observations  and 
my  results  with  regard  to  the  white  blood-corpuscles.  Directly  toward  the 
end  of  the  incubation  time,  a  decided  reduction  of  the  stability  of  hnnpho- 
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cytes  takes  place,  so  that  a  connection  between  this  and  the  cessation  of 
tuberculin  reaction  is  evident.  In  tuberculosis,  as  we  well  know,  there  is 
an  entirely  distinct  significance  attached  to  lymphocytes.  Their  exclusive 
or  preponderant  presence  in  an  exudate  or  transudate  is  a  direct  sign  of 
tuberculosis.  So  the  conclusion  seems  justified  that  the  lymphocytes 
stand  in  a  very  close  relation  to  the  specific  tuberculous  antibodies,  of 
which  they  are  perhaps  the  source  or  carriers. 

3.  I  should  like  to  endorse  the  explanation  first  put  forward  by  Von 
Pirquet  in  regard  to  variola;  that  we  have  before  us  in  infectious  diseases, 
as  it  were,  "specific  reaction  diseases"  whose  nature  is  to  be  recognized 
by  a  specific  reaction  of  infiltrated  antigens  with  certain  antibodies 
formed  from  the  organism.  When  the  formation  of  antibodies  from  the 
virus  (antigen)  irritant  ceases,  then  no  reaction  comes,  and  no  disease. 
In  the  serum  disease  of  first  infection  we  have  the  spectacle  of  a  reaction 
disease,  in  which  the  antigen  meets  with  a  virginal  organism,  and  this 
first  induces  the  formation  of  antibodies,  while  in  serum  disease  of 
reinfection  the  antigen  finds  the  material  necessary  to  reaction  already  in 
the  organism.  "\^niile  in  the  latter  case  the  reaction  disease  starts  in 
strongly  or  is  hastened,  in  the  former  case  there  is  a  long  period  without 
any  sjTnptoms,  which  goes  on  from  the  entrance  of  the  antigen  till  the 
formation  of  the  specific  reaction  body  —  incubation.  And  after  this 
there  is  first  an  illness  of  many  days.  The  infectious  diseases  correspond 
with  the  first  type  (serum  disease  of  first  infection). 

In  measles  it  is  very  noticeable  that  it  appears  like  a  kind  of  specific 
reaction  sickness,  but  there  is  not  yet  proof  of  it  (Von  Pirquet,  1907). 
The  resemblance  of  the  appearance  of  measles  and  serum  sickness  of  first 
infection  is  far-reaching.  Long  incubation,  in  serum  sickness,  eight  to 
twelve  days,  in  measles  twelve  to  seventeen  days;  then  sudden  onset  of 
illness  with  fever  and  a  spotty  eruption,  which  in  serum  sickness  breaks 
out  from  the  place  of  injection ;  in  measles  from  mouth  and  throat  over 
the  body. 

The  effort  to  establish  measles  as  a  specific  reaction  sickness  (of  the 
type  of  first  infection)  received  a  two-fold  benefit  from  my  observations; 
first,  the  establishment  of  leukopenia  in  measles,  according  to  the 
researches  of  Bienenfeld,  as  also  characteristic  for  serum  disease  of  first 
injection;  and  second,  the  appearances  familiar  in  measles  and  already 
described  seem  to  be  true  also  in  serum  sickness.  So  Moro  finds  that  the 
constitutional  predisposition  with  serum  sickness  of  first  injection  playg 
a  great  part. 

It  remains  to  be  found  whether  after  measles,  as  after  vaccination,  a 
specific  hypersensitiveness  comes  on.  Measles  very  seldom  occurs  twice, 
and  I  don't  know  whether  it  is  due  to  a  shortening  of  incubation  time  in 
such  cases  or  to  a  specially  violent  form  of  the  disease. 
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RESULTS 

The  blood  of  cliikli'en  with  measles  shows  not  ouly  through  the  erup- 
tion, but  also  in  the  last  of  the  incubation  period  certain  typical  changes, 
which,  inasmuch  as  they  precede  the  symptoms  hitherto  acknowledged  as 
early  (Koplik,  exanthem)  by  from  two  to  six  days,  make  possible  a 
decidedly  earlier  diagnosis  in  suspected  cases.    These  clianges  are : 

1.  Leukopenia.  2.  Eelative  and  absolute  disappearances  of  lympho- 
cytes. 3.  Displacement  of  Arneth's  blood  formula  on  the  left  side.  4. 
Decrease  of  eosinophil  cells. 

Leukopenia  is  very  marked  and  on  an  average  noticeable  four  and  a 
half  days  before  the  outbreak,  three  and  three-tenths  days  before  Koplik's 
spots;  two  or  three  days  before  the  eruption  leukopenia  was  at  times 
interrupted  by  increase  of  leukocytes. 

The  disappearance  of  leukocytes  depends  on  a  reversal  of  the  relation 
between  lymphocytes  and  neutrophils.  The  lymphocytes,  which  prepon- 
derate in  young  children,  fall  away  markedly,  so  that  the  neutrophils  are 
in  excess.  This  phenomenon  appears  earlier  than  leukopenia;  on  an 
average,  six  days  before  the  eruption;  four  days  before  Koplik's  spots. 

The  relative  lessening  of  lymphocytes  means,  reckoned  absolutely,  not 
so  much  an  increase  of  neutrophils,  but  a  disappearance  of  lymphocytes. 

Leukopenia  during  incubation  is  caused  chiefly  through  a  loss  of 
lymphocytes,  next  in  less  degree  by  a  disappearance  of  neutrophils. 

The  percentage  of  mononuclear  neutrophils  increases  toward  the  end 
of  the  incubation.  The  displacement  on  the  left  side  of  Arneth's  blood 
formula  begins  on  an  average  of  four  days  before  the  eruption,  two  and 
four-tenths  days  before  Koplik's  spots. 

The  relative  increase  of  mononuclear  neutrophils  is  conditioned  some- 
times by  the  increase  of  mononuclears,  sometimes  by  the  reduction  of 
polynuclears. 

The  eosinophil  cells  disappear  during  the  eruption  and  show  a 
decrease  even  in  the  incubation,  which  begins  usually  two  and  nine-tenths 
days  before  the  eruption.  During  incubation  a  decided  and  periodic 
variation  in  the  breaking  up  of  leukocytes  takes  place,  in  which  all  stages 
of  distintegration  cannot  be  followed.  The  typical  behavior  of  these 
disintegration  cells,  according  to  their  number  and  kind,  cannot  be 
determined. 

The  body  temperature  shows  even  in  the  early  stages  of  incubation 
fluctuation  and  increase. 

The  understanding  of  measles  as  a  specific  reaction  disease  of  the  type 
of  serimi  disease  lies  in  the  understanding  of  leukopenia  and  the  con- 
stitutional reaction. 

Leukocytosis  is  not  always  identical  with  noutrophilocytosis,  but  can 
also  be  the  expression  of  lymphocytosis. 


432  AMERICAN     JOUR\AL     OF     DISEASES     OF     CHILDREX 

Lymphocytes  stand  in  close  relation  to  the  specific  tuberculous  anti- 
bodies (the  "ergines"  of  Von  Pirquet)  of  which  they  are  evidently  the 

vehicle.  

authoe's  C'Oxfirmatiox  of  hecker's  work 

During  the  past  year  at  the  Children's  Hospital  of  the  Boston  Dis- 
pensary I  have  had  an  opportunity  to  follow  Hecker's  line  of  investiga- 
tion of  the  blood-picture  in  the  prodromal  stage  in  two  different  small 
ward  epidemics.  The  results  of  which  are  given  in  a  separate  article. 
My  findings  concur  with  those  of  Hecker. 

During  the  last  year  a  very  interesting  and  instructive  article  has 
appeared  from  the  pen  of  C.  Von  Pirquet/  who  takes  up  the  topo- 
graphical appearance  of  the  eruption  and  gives  many  very  carefully 
worked  out  diagrams  of  the  progress  of  the  eruption  from  area  to  area 
on  the  body.  It  would  be  impossible  to  give  a  complete  survey  of  the 
paper  without  giving  it  in  whole,  but  his  conclusions  are  most  admirably 
worked  up  and  are  given  practicalh'  in  full,  as  follows : 

CONCLUSIONS   FROM   VOX    PIRQUET 

I  assume  then  that  the  measles  eruption  is  analogous  to  small-pox  in 
its  explanation ;  through  the  agglutinizing  action  of  the  antibodies  on  the 
measles  virus,  whereby  there  appears  only  a  toxic  reaction  on  the  skin, 
not  a  new  development  of  the  virus. 

Are  the  observed  facts  in  accordance  with  the  h}'pothesis  ?  Through 
observation  we  have  established  the  following  facts : 

1.  The  breaking  out  on  the  outer  skin  starts  from  the  head  to  the 
trunk  and  from  there  to  the  extremities. 

2.  Parts  of  the  body  are  infected  later,  according  as  they  are  removed 
from  the  head  and  trunk. 

3.  At  the  same  time  certain  regions  remain  retarded  in  their  devel- 
opment of  infection;  they  are  the  cheeks,  knees,  nates,  and  especially 
the  outsides  of  the  elbows. 

4.  The  eruption  exhausts  itself  frequently  without  having  reached 
the  periphery  and  especially  the  retarded  regions. 

5.  Hyperemic  parts  of  the  skin  —  red  scars,  tuberculin  reactions, 
eczema,  etc.  —  hold  the  eruption  more  fully  and  freely ;  anemic  parts 
(white  scars)  later  and  less  than  the  surrounding  regions. 

6.  Also  through  artificial  hyperemia  the  local  eruption  can  be 
increased  if  the  hyperemia  takes  place  at  least  one  day  before  the 
beginning  of  the  eruption. 

7.  In  the  same  way  can  a  premature  settled  congestion  cause  a 
retardation  of  the  eruption. 


4.  Von  Pirquet,  C.  Frhr:    Das  Bild  der  Masern  aiif  der  aiisseren  Haut,  Wien. 
Ztschr.  f.  Kinderh.,  vi.  1-226. 
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All  these  facts  accord  with  each  other  in  showing  that  an  absorption 
by  the  tissues  with  the  virus  coming  by  way  of  the  blood-vessels  is  neces- 
sary to  the  beginning  of  the  eruption.  It  is  not  yet  clear  whether  the 
localization  follows  through  a  primary  fixing  of  the  measles  virus  or 
whether  the  antibodies  must  first  be  absorbed  by  the  tissues  in  order  to 
fix  the  measles  virus. 

I  have  already  pointed  out  that  I  do  not  believe  that  the  exciting 
causes  of  infection,  as  such,  generate  the  eruption  embolically,  but  that 
it  first  becomes  induced  through  impregnation  of  tissue  with  antibodies 
that  fix  themselves  in  the  skin.  Let  us  assume  that  the  antibody  pro- 
duction begins  about  seven  days  after  the  infection,  that  these  elements 
are  cultivated  chiefly  in  the  large  glands  and  in  the  marrow  of  the  bones, 
and  from  there  extend  about  ten  days  after  the  infection  through  the 
venous  blood  and  lymph  into  the  circulation. 

In  this  way  the  arterial  blood  comes  to  carry  antibodies  and  give 
them  out  gradually  into  the  tissues  in  the  same  way  as  it  gives  out 
oxygen.  The  tissues,  which,  like  the  membranes  of  the  nose,  lar3^nx  and 
mouth,  are  veiT  abundantly  filled  with  blood,  can  be  so  impregnated  in 
from  one  to  two  days,  that  in  them  follows  an  agglutination  of  the 
circulating  exciting  causes  of  measles.  The  agglutination  brings  about 
a  mechanical  stop  of  the  exciters  in  the  capillaries  which  have  all  been 
formed  into  globules  and  in  their  place  follows  the  formation  of  apo- 
toxin,  which  shows  itself  clinically  as  the  eruption. 

The  outer  skin  is  less  filled  with  blood  than  the  membranes  are,  it  is 
impregnated  first  from  three  to  four  days  later.  The  infection  appears 
earliest  in  those  parts  which  are  nearest  the  great  blood-vessels.  When 
the  nearest  tissues  have  absorbed  antibodies  in  sufficient  quantity  they 
permit  also  the  impregnation  of  the  peripheral  parts.  The  less  blood 
supports  a  part  of  the  skin,  the  farther  it  is  removed  from  the  heart 
and  the  longer  way  the  blood  has  to  go  through  the  little  blood-vessels, 
the  later  follows  the  impregnation. 

The  agglutination  and  the  resultant  development  of  the  eruption 
appear  according  to  the  proportion  of  the  impregnation  by  coming  out 
gradually.  Between  the  agglutination  and  the  fixation  of  the  exciter  of 
the  eruption  and  the  origin  of  the  clinically  perceivable  eruption,  we 
have,  after  the  analogy  of  variola,  a  period  of  one  to  two  days. 

Let  us  seek  to  analyze  our  further  observations  on  the  foundations 
of  this  h}T)othesis. 

The  effect  of  hyperemia  on  a  certain  part  of  the  skin  is  easy  to 
understand;  through  an  intertrigo,  a  tuberculin  place,  a  hyperemic 
sear  streams  more  blood  than  through  the  surrounding  skin ;  therefore, 
quicker  impregnation  and  freer  eruption  follows  there. 

Experimental  hyperemia  works  in  the  same  way  (a  mustard  plaster). 
But  it  may  be  accomplished  two  days  before  the  beginning  of  the  eruption 
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and  at  a  time  when  the  agglutination  is  already  past.  Congestion  retards 
and  condenses  the  eruption.  Through  the  small  arteries  in  the  con- 
gested parts  the  extension  of  infection  follows  more  slowly.  The  con- 
densation is  perhaps  to  be  attributed  to  the  presence  of  more  exciting 
causes  of  infection  which  are  held  back  by  congestion. 

This  appears  to  me  to  be  a  phenomenon  dependent  on  the  number  of 
exciting  causes  of  infection,  as  we  can  always  observe  the  modification 
of  an  eruption,  at  first  intensive,  when  it  reaches  the  lower  parts  of 
the  body. 

At  times  the  attack  proceds,  as  an  exception  to  this,  from  the  head 
to  the  feet  in  the  same  intensity.  Commonly,  it  is  the  case  that  on  the 
second  or  third  day  an  increase  follows  on  the  head  and  breast,  but  this 
time  the  breaking  out  on  the  extremities  is  not  increased  over  what  it 
first  was.  The  parts  to  show  the  infection  last  show  it  faintly,  tran- 
siently or  not  at  all. 

I  figure  it  out  as  follows:  The  exciting  cause  spreads  through  the 
blood  in  greater  quantity  after  the  incubation  time.  In  the  impregnated 
tissues  there  is  more  and  more  agglutination  which  produces  a  constant 
diminution  of  the  infection.  The  agglutination  involves  from  day  to 
day  less  material;  the  eruption  becomes  smaller;  as  a  result,  more  tran- 
sient, for  it  acts  as  an  apotoxic  reaction  until  the  virus  of  measles  is 
entirely  used  up  and  the  impregnation  of  further  tissues  (skin  of  the 
foot  and  elbows)  causes  no  more  visible  phenomena. 

With  the  disappearance  of  the  exciters  out  of  the  circulation,  the 
development  of  apotoxin  in  the  central  organs  ceases;  with  the  increase 
of  the  eruption,  formation  of  apotoxin  takes  place. 

The  accompanying  table  (Table  13)  shows  these  phases  one  by  one 
in  their  time  relation  and  succession. 

In  contrast  to  the  scarce  and  insuflScient  treatment  in  the  literature, 
the  effort  has  here  been  made  for  the  first  time  to  study  the  development 
of  measles  in  the  outer  skin  fully  and  with  sufficient  material. 

As  far  as  I  know,  it  is  absolutely  the  first  time  that  an  acute  eruption 
has  been  registered  in  as  satisfactor\'  a  way  and  a  systematic  explanation 
undertaken. 

After  different  attempts  to  present  the  eruption  through  photographs 
and  drawings,  a  definite  method  of  schematic  drawing  was  chosen,  and  I 
drew  designs  for  each  day  of  the  eruption  in  forty-six  cases  of  measles. 

Among  these  were  ten  cases  chosen  in  which  the  earliest  beginning  of 
the  eruption  had  been  observed  already,  and  in  them  the  advance  of  the 
eruption  and  the  course  of  the  first  day  studied. 

The  later  course  and  the  cessation  of  the  eruption  were  worked  up 
in  nine  cases,  which  had  drawings  made  of  the  cniption  from  the  second 
to  the  fifth  day.  These  and  all  the  remaining  cases  were  used  in  answer 
to  questions  on  the  subject. 
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PIRST  SIGNS  OF  MEASLES  ERUPTION 

The  facts  we  have  established  apply  to  the  beginning  of  the  eruption. 

This  takes  the  form  of  scattered  red  papules  on  the  head  and  trunk, 

and  it  appears  in  different  regions  in  the  following  order  of  intensity: 

Behind  the  ears. 

In  the  middle  of  the  upper  sections  of  the  back. 

In  the  region  of  the  mouth  and  nose. 

On  the  cheeks  and  in  front  of  the  ears. 

On  the  forehead. 

Seldom  and  sparsely  on  the  breast  and  abdomen. 

THE   ERUPTION   AT   THE   BEGINNING  OF   THE   SECOND   DAY 

The  eruption  now  spreads  to  the  rest  of  the  body  in  the  course  of 
from  two  to  four  days;  on  an  average  in  three  days. 

After  the  course  of  the  first  twenty-four  hours  the  average  develop- 
ment of  the  eruption  is  a  follows : 

On  the  head  and  back  region  there  is  a  plentiful  eruption ;  this  covers 
the  upper  and  middle  parts  only.  The  cheeks  are  slightly  affected  and 
show  little  or  no  eruption. 

The  eruption  is  slight  on  the  breast,  abdomen,  shoulders  and  in  the 
axilla. 

The  beginning  of  the  breaking  out  on  the  other  parts  of  the  arm, 
the  thigh,  the  popliteal  space,  the  nates  and  front  of  the  leg  shows  the 
papules  like  tents  joined  together. 

The  back  surfaces  of  the  leg,  the  feet,  the  knees  and  elbows  are 
still  free. 

THE   ERUPTION    AT   THE   BEGINNING    OF    THE   THIRD   DAY 

After  forty-eight  hours,  progress  is  either  ended  or  is  still  in  the 
above-described  stage.     On  the  average,  it  has  the  following  extension: 

Head,  trunk,  shoulders,  the  anterior  surfaces  of  the  upper  arms  and 
the  thighs  are  thoroughly  covered. 

Less  constantly  the  eruption  appears  on  the  posterior  surface  of  the 
upper  arm,  the  forearm  and  the  back  of  the  thigh ;  slight  eruption  shows 
on  the  popliteal  space,  the  legs,  less  on  the  hands  and  knees,  and  never 
on  the  nates.  The  eruption  begins  on  the  feet,  while  the  elbows  are  still 
usually  free. 

THE   ERUPTION  ON   THE  FOURTH   AND   FIFTH  DAYS 

On  an  average  the  eruption  is  now  fully  developed,  only  the  nates, 
feet  and  elbows  are  often  backward  in  showing  it.  The  fifth  day  only 
exceptionally  brings  a  more  thorough  breaking  out,  which  shows  itself 
by  appearing  on  a  region  hitherto  free  or  by  becoming  more  violent  on  a 
region  hitherto  only  faintly  affected. 
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HOW   THE   ERUPTION   LOSES   COLOR 

The  attack  is  ver}'  red  in  its  first  appearance,  but  after  one  to  two 
days  the  hyperemia  diminishes;  it  leaves  behind  at  the  same  time  a  light 
pigmentation. 

This  process  of  fading  begins  usually  on  the  forehead  where  the 
eruption  is  accustomed  to  lose  in  intensity  at  the  beginning  of  the 
second  day. 

At  the  beginning  of  the  third  day  on  the  average,  the  forehead  and 
scalp  are  entirely  faded;  the  commencement  of  fading  shows  itself  in 
other  places,  on  the  trunk  and  shoulders. 

At  the  beginning  of  the  fourth  day  the  fading  has  begun  on  the 
extremities ;  on  the  forehead  and  scalp  also  the  slight  pigmentation  has 
usually  entirely  disappeared. 

At  the  beginning  of  the  fifth  day,  finally,  the  whole  head  (with  the 
exception  of  the  cheeks)  has  entirely  lost  the  eruption;  while  the  pig- 
mentation is  still  plain  on  the  other  parts  of  the  body  so  far  as  there 
was  eruption. 

The  elbows  and  feet  remain  entirely  exempt  from  such  eruption, 
more  seldom  the  knees,  nates  and  hands. 

THE   DURATION    -\.\D    FOR:\r   OF   A    SINGLE    EFFLORESCENCE 

For  its  full  development  (from  the  first  appearance  of  the  papule  to 
the  disappearance  of  the  hyperemia)  the  eruption  takes  on  an  average 
of  three  days;  the  latest  in  coming  (i.  e.,  on  nates  and  feet)  have  a  quick 
cessation;  they  are  paler,  more  transient,  disappear  often  without  any 
pigmentation. 

A  single  efflorescence  begins  mostly  as  the  smallest  red  follicular 
elevation  and  are  often  surrounded  with  enemic  spots;  they  enlarge  on 
all  sides  joining  with  adjacent  efflorescences,  and  then  can  so  cover  the 
skin  that  only  few  clear  unaffected  spots  of  normal  skin  remain.  Besides 
this,  there  is  also  on  the  first  day  an  increase  of  new  papules  which 
develop  themselves  —  after  a  short  time  their  hyperemia  commonly 
again  disappears  and  leaves  behind  pigmentation. 

The  intensity  of  the  starting  of  new  papules  and  the  increase  of  the 
eruption  diminishes  very  much  after  the  third  day. 

Tt  amounts  to  in  units: 

First  Day  Second  Dav  Third  Day  Fourth  Day 

172     '  160       '  87       '  17        ' 

THE   INFLUX    OF   THE   ERUPTION   AS   DEPENDENT   ON    COMMON    AND    LOCAL 

CONDITIONS 

Commonly  the  influx  can  only  be  obscurely  understood  in  its  influence 
at  the  cessation  of  the  eruption.  In  summer,  the  attack  appears  to 
develop  more  quickly  than  in  winter.    With  little  children  the  eruption 
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is  frequently  more  incomplete  than  with  larger  ones.  Brothers  and 
sisters  show  extraordinary  similarity  in  the  character  of  the  eruption. 

The  influence  of  local  causes  on  the  ending  of  the  eruption  is  very 
great.  The  attack  is  more  violent  on  all  chronically  hyperemic  places 
than  on  the  normal  skin  surrounding  them,  equally  whether  the  hyper- 
emia has  been  brought  on  by  tuberculin,  pressure  of  garters  or  intertrigo. 
Localized  multiform  erythema  and  urticaria  on  the  extremities  present 
before  the  measles  tends  to  bring  on  a  very  thorough  eruption  which  the 
extremities  develop  sooner  than  the  trunk. 

Artificial  inducing  of  the  eruption  was  reached  once  by  the  applica- 
tion of  irritation  and  by  congestion,  but  only  when  this  hyperemia  was 
brought  about  at  the  latest  one  day  before  the  appearance  of  the  eruption. 

THE  CONNECTION  OF  THE  ERUPTION  WITH  THE  DISTRIBUTION  OF  ARTERIES 
AND  THE  LENGTH  OF  AN  ARTERY  IN  ANY  PART  OF  THE  SKIN 

We  tried  to  discover  the  cause  of  the  cessation  of  the  measles  eruption 
which  usually  we  observed  was  related  to  the  distribution  of  the  great 
nerves  and  arteries. 

The  sensory  nerves  have  a  different  distribution  from  the  eruption; 
a  stopping  of  the  eruption  corresponding  with  the  "Headschen"  zones 
would  follow  an  entirely  different  rule.  The  eruption  cannot,  therefore, 
be  brought  into  connection  with  the  distribution  of  the  sensory  nerves. 

There  is  a  kind  of  correspondence  with  the  course  of  the  great 
arteries.  The  course  of  the  eruption  follows  the  rule  —  with  the  excep- 
tion of  one  point  not  yet  cleared  up  —  that  it  appears  the  sooner  accord- 
ing as  the  part  of  the  skin  is  nearer  the  arterial  system,  and  the  nearer 
it  lies  to  the  great  vessels  and  the  more  circulation  there  is. 

The  eruption  comes  on  later  according  as  the  region  of  the  skin  is 
far  from  the  heart  and  according  as  the  blood  has  a  longer  way  to  pass 
through  the  vessels  and  according  as  there  is  less  hyperemia. 

HYPOTHESIS    WITH    REGARD    TO    TPIE    NATURE    OF    THE 
MEASLES    ERUPTION 

From  the  basis  of  the  observed  facts  and  from  correspondence  with 
the  conditions  in  variola  and  vaccines,  the  hypothesis  has  been  reached 
that  the  eruption  comes  on  from  an  apotoxic  reaction  on  the  exciting 
causes  of  measles  which  have  gotten  a  hold  in  the  capillaries. 

As  the  cause  of  fixation,  we  may  hypothetically  assume  that  tliere  is 
an  agglutination  which  the  measles  virus  undergoes  when  it  passes 
through  the  capillaries. 

The  impregnation  of  the  outer  skin  with  antibodies  may  be  the  cause 
of  the  origin  of  the  eruption.  This  impregnation  follows  after  a  manner 
as  oxygen  is  given  of  arterial  blood.  In  this  way  the  cessation  of  the 
eruption  may  be  explained :  First,  those  regions  are  impregnated  which 
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have  a  very  intensive  circulation  (mucous  membranes)  or  the  parts  which 
lie  near  the  heart  and  the  great  blood-vessels.  After  these  become 
impregnated,  then  the  remaining  parts  take  up  successively  enough 
antibodies  to  bring  about  an  agglutination  of  the  exciting  causes  of 

meales. 

Through  the  agglutination  the  exciting  cause  is  spread  gradually 
through  the  circulation;  the  agglutination  finds  much  less  material  in 
the  regions  later  impregnated  (the  extremities)  ;  so  the  eruption  here  is 
much  slighter  and  more  fleeting.  The  frequent  freedom  from  eruption 
of  the  elbows,  feet  and  nates  is  explained  thus,  that  at  that  time  when 
the  parts  of  the  skin  least  provided  with  arteries  are  impregnated,  no 
exciting  causes  of  measles  are  at  that  moment  in  the  blood. 

This  series  of  articles  on  the  study  of  measles  is  most  interesting  and 
instructive,  and  should  lead  to  renewed  efforts  toward  finding  the  etio- 
logical factor  more  positively  than  it  is  at  present.  The  immunity 
reactions  going  on  in  the  body  during  the  incubation  period  of  measles 
are  most  definite  and  it  should  be  possible  to  put  them  to  some  diagnostic 
use  by  working  out  some  definite  early  reactions. 

University  Hospital. 
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Disease. — C.  F.  Painter. 

Am.  Jour.  Med.  Sc,  October,   1913. 
Thymic-Lymphatic  Constitution  and  the  Shape  of  the  Epiglottis. — R.  Landesberg. 

Med.  Klin.,  Sept.  28.  1913. 
Typhoid  Bacillus  from  Milk.  Isolation  of.  Which  Caused  a  Typhoid  Outbreak.— 
Wm.  Royal  Stokes. 

Jour.  Am.  Med.  Assn.,  Sept.  27.  1913. 

METABOLISM     AND     NUTRITION 
Albumin  Milk,  Preparation  of,  in  the  Home. — Jules  M.  Brady. 

Jour.  Am.  Med.  Assn.,  Nov.  15,  1913. 
Carbohydrates,  Variations  in  Weight  on  Withdrawal  of. — R.  J.  Carneiro. 

Monatschr.  f.  Kinderh.,  1913,  xii,  No.  6. 
Feeding,  Infant,  with  Undiluted  Cow's  Milk. — W.  B.  Hanbidge. 

New  York  State  Jour.  Med.,  October,  1913. 
Infant  Feeding. — H.  Rulison.  ' 

Arch.   Pediat.,  October,   1913. 
Metabolism  in  Animals  Castrated  at  Birth.— De  Vita  Damiano. 

Riforma  med.,  Sept.  27,  1913. 
Milk,  Abstraction  of  Calcium  Salts  from  Mother  by  Nursling  Cause  of  Coagula- 
tion of,  in  Mammary  Glands  of  Former. — J.  G.  Drennan. 

Am.  Jour.  Obst.,  October,  1913. 
Milk,  Cell  Content  of.— D.  M.  Lewis. 

Am.  Jour.  Dis.  Child.,  October,  1913. 
Milk,  Cow's,  Experiment  with  Raw  and  Heated,  and  Its  Lesson.— E.  C.  Schroeder. 

Air.  Jour.  Dis.  Child.,  November,  1913. 
Milk,  Human,  Comparative  Composition  of,  and  of  Cow's  IMilk.- P:.  B.  :Meig5  and 
H.  L.  Marsh. 

Jour.  Biol.  Chem..  October,   1913. 
Obesity  in  Children. — P.  Le  Gendre. 

Ann.  de  m6d.  et  chir.  inf..  Oct.  15,  1913. 
Starch,  Injuries  Produced  by. — I.  A.  Abt. 

Jour.  Am.  Med.  Assn.,  Oct.  4,  1913. 
Weaning,  Normal. — A.  Moussous  and  E.  Leuret. 

Rev.  prat,  d'obst.,  et  de  gyn^c,  September.  1913. 

DISEASES     OF     THE     NEWLY-BORN 

Asphyxiated   Newly    Born   with   Syphilitic   Ascites,   Emergency   Paracentesis   for 
the. — A.  Bonnet-Laborderie. 

Rev.  prat,  d'obst.  et  de  gyn4c.,  September,  1913. 
Botalli'a  Duct,  Patent:   Three  Cases  with  Necropsy.— K.  Motzfeldt- 

Deutsch.  med.  Wchnschr.,  Oct.  16,  1913. 
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Congenital  Malformation   in   Two   Brothers,   Cliildren  of  Lepers. — G.   Barbezieiix. 

Rev.  de  nied.,  September,  1913. 
Hemorrhage  from  tlie  Uterus  in  New  Born  Infants. — V.  P.  Joukovsky. 

Pediatria.   1913.  iv,  No.  6. 
Hemorrhage   from  the  Uterus  in   Xew-Born   Infants. — S.   K.  Gogitidze. 

Pediatria.   1913,  iv.  Xo.   1. 
Jaundice,  Congenital  Hemolytic,  Study  of  a  Case  of. — Ernest  T.  F.  Richards. 

Jour.  Am.  Med.  Assn.,  Nov.  1,  1913. 

ACUTE     INFECTIOUS     DISEASES 
Bones,  Changes  in  the,  in  Infectious  Diseases  in  Children. — A.  Feher. 

Virchows  Arch.  f.  path.  Anat.,  1913,  ccxiii,  Nos.  2-3. 
Diabetic   Coma   and   Infectious   Diseases,   Relations  Between. — J.   H.   Siebelt. 

Med.  Klin.,  Oct.   12,  1913. 
Diphtheria. — J.  L.  Labbertg  and  L.  Talsma. 

Nederl.  Tijdschr.  v.  Geneesk.,  Sept.  27,  1913. 
Diphtheria    and    Pseudodiphtheria    Bacilli,    Differentiation    of. — Markl    and    F. 
Pollak. 

Wien.  med.  Wchnschr.,  Oct.  2,  1913. 
Diplitlicria  and  the  General  Practitioner. — R.  Persico. 

Gazz.  d.  osp.,  Sept.  30,  1913. 
Diplitheria  Antitoxin  Content  of  Human  Blood  Serum. — H.  Kleiuschmidt. 

Jahrb.  f.  Kinderh.,   October,   1913. 
Diphtheria  at  Budapest,  Serotherpy  in. — S.  v.  Gerloczy. 

Virchow's  Arch.  f.  path.  Anat.,  1913,  ccxiii,  Nos.  2-3. 
Diphtheria  Bacilli  in  Chronic  Carriers. — N.  I.  Lunin. 

Pediatria,  1913,  iv,  No.  3. 
Diphtheria  Bacilli  in  the  Urine. — E.  Freifekl. 

Berl.  klin.  Wchnschr.,  Sept.  22,  1913. 
Diphtheria  Carriers,  the  Treatment  of. — Henry  Albert. 

Jour.  Am.  Med.  Assn.,  Sept.  27,  1913. 
Diphtheria,  Cutaneous,  Case  of. — W.  B.  Jack. 

Brit.  Jour.  Child.  Dis.,  October,  1913. 
Diphtheria,  Experimental  Research  on  Immunization   Against. — A.   Schattenfroh. 

^Yien.  klin.  Wchnschr.,  Sept.  25,  1913. 
Diphtheria,  Lactic-Acid  Bacillus  Spray  for. — Harold  B.  Wood. 

Jour.  Am.  Med.  Assn.,  Aug.  9,  1913. 
Dii'litheria.  Reinfection  with. — F.  Reiche. 

Med.  Klin.,  Oct.  12,  1913. 
Hydrophobia,  Case  of,  in  Which   Child  Bit  Her  Father. — R.  E.  Allen  and  F.  L. 
Home. 

California  State  Jour,  of  Med.,  October,  1913. 
Infantile    Paralysis    Affecting    Lower    Extremities:    Its    Surgical    Treatment    of 
Possibilities  of  Cure. — E.  P.  Magruder. 

New  York  Med.  Jour.,  Nov.  8,  1913. 
Infantile  Paralysis  Affecting  the  Lower  Extremities. — E.   P.   Magruder. 

Jour.  Am.  Med.  Assn.,  Nov.  8,  1913. 
Infantile  Paralysis,  the  Surgery  of. — Edwin  W.  Ryerson. 

Jour.  Am.  Med.  Assn.,  Nov.  1,  1913. 
Infectious  Diseases,  Contagiousness  of. — F.  v.  Szontagh. 

Med.  Klin.,  Oct.   12.  1913. 
Meningitis.  Epidemic  Cerebrospinal,  Serotherapy  of:  Report  of  Cases. — H.  A.  Ong. 

Arch.  Pediat.,  October,  1913. 
Meningitis,  Cerebrospinal.  Serotherapy  of. — W.  C.  Gunn. 

Glasgow  Med.  Jour.,   October,   1913. 
Meningitis    of    Otitic    Origin,    Case    of,    Illustrating    Insidious    Latent    Stage    of 
Streptococcus  Capsulatus  Infection. — S.  C.  Bowen. 

Old   Dominion  Jour.  'Sh'<\.  and   Sur?..  October.  1913. 
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Meningitis,  Case  of,  witli  Serotherapy. — Giraud  and  Ma  may. 

Ann.  d.  m4d.  et  cliir.  inf.,  Oct.   1,  1!)13. 
Pertussis  in  Children.  \'aeeine  Treatment  of. — II.  A.  Davidson. 

Kentucky  ]\led.  Jour.,  Oct.  15,  I9I3. 
Phagocytosis  in  Acute  Infectious  Diseases. — H.  S.   Ilieber. 

Deutsch.  Arch.  f.  klin.  Med.,  1913,  cxii,  Nos.  1-2. 
Pneumonia  in  Children. — D.  A.  Ssokoloff. 

Pediatria,  1913,  iv,  No.  2. 
Poliomyelitis,  Acute,  Following  'J'rauma. — A.  Gonnet  and   R.  Rendu. 

Lyon  med.,  Sept.  7,   1913. 
Poliomj'elitis,    Attempts   to   Transmit,   by    Means   of   the    Stable-Fly    (Stomoxys 
Calcitrans ) . — W.  A.  Sawyer. 

Jour.  Am.  Med.  Assn.,  Aug.  16,  1913. 
Poliomyelitis,  Epidemic  Anterior. — P.  F.  Barbour. 

Kentucky  Med.  Jour.,  Oct.  15,  1913. 
Roseola  Infantum. — John  Zahorsky. 

Jour.  Am.  Med.  Assn.,  Oct.  18,  1913. 
Scarlatinal  Kidney-IIeurt  Disease. — A.  Baginsky. 

Berl.  klin.  Wchnschr.,  Oct.  20,  1913. 
Scarlet  Fever. — P.  II.  Kramer. 

Xederl.  Tijdschr.  v.  Verlosk  en  Gynaek.,  Sept.  6,  1913. 
Scarlet  Fever  Almost  Invariably  a  Mixed  Infection. — K.  Preisich. 

Virchows  Arch.  f.  path.  Anat.,   1913,  ccxiii,  Nos.  2-3. 
Scarlet  Fever,  Fatal  Purpura   Following. — J.  Biernacki  and  A.  L.  Dykes. 

Brit.  Med.  Jour.,  Oct.  11,  1913. 
Scarlet   Fever,   Functional  Test    (Phenolsulphonephthalein )    of   the  Kidnej-  in. — 
M.  Fishbein. 

Jour.  Am.  INIed.  Assn.,  Oct.   11,  1913. 
Scarlet  Fever,   Serotherapy  in. — Generopitomzeff. 

Pediatria,  1913,  iv.  No.  1. 
Scarlet  Fever,  the  Thyroid  in. — K.  Z.  Gregor. 

Pediatria,  1913,  iv.  No.  4. 
Whooping-Congh,   Epinephrin   the   Best   Means  at   Our   Command  for   Treatment 
of;   Fifteen  Cases. — L.  C.  ]\Iulas. 

Gazz.  d.  osp.,  Oct.  12,  1913. 
Wli(>oping  Cough,  Pathologic  Lesion  of. — F.  B.  Mallory. 

Boston  Med.  and  Surg.  Jour..  Oct.  16.  1913. 

TUBERCULOSIS     AND     SYPHILIS 
Albuminuria  Induced  by  Test  Lordosis  as  Sign  of  Tuberculosis. — N.  v.  Jagic. 

Wien.  klin.  Wchnschr..  Sept.  25,  1913. 
Von  Pirquet  Test,  A  Simple  Method  of  Applying  the. — Louis  Shalet. 

Jour.  Am.  Med.  Assn.,  July  5,  1913." 
Pott's  Disease.  Results  of  Bone   Plastic  and  Graft  Operations  on  the  Spine  for 
the  cure  of. — John  Joseph  Niitt. 

Jour.  Am.  Med.  Assn..  Nov.  15,  1913. 
Tuberculin  Treatment  for  Children. — Eckert. 

Therap.  Monatsch.,   October,   1913. 
Tuberculosis  Acquired  Through   Ritual  Circumcision. — L.   Emmett  Holt. 

Jour.  Am.  Med.  Assn..  July  12,  1913. 
Tuberculosis  at  Various  Ages. — K.  E.  Ranke. 

Miinchen.  med.  Wclmschr.,  Sept.  30.  1913. 
Tuberculosis     in     Children,     Intradermal     Reaction     in     Diagnosis     of. — S.     L. 
Zvenigorodski. 

Med.  Obozr.,  1913.  Ixxix.  No.  11. 
Syphilis.  Congenital. — E.  ^Miiller. 

Therap.  Monatsh.,  October.  1913. 
Syphilis.  Infant's  Persistent  Crying  as  Sign  of. — C.  Ferreira. 

Rev.  Mens.  Cynec.  Obst.  et  Ped.,  September,   1913. 
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Wassermann   Reaction,   Importance  of,  from   Prognostic   as  Well   as   Diagnostic 
Standpoint. — W.  P.  Lucas. 

Arcli.  Pediat.,  October,  1913. 

GASTRO-INTESTINAL     SYSTEM 

Alimentary  Intoxication  and  Enteric  Infection  in  Infancy. — J.  M.  Brady. 

Missouri  State  Med.  Assn.  Jour.,  October,  1913. 
Ammoniacal  Diaper  and  Its  Correction. — T.  S.  Southworth. 

Arch.  Pediat.,  October,  1913. 
Appendicitis,  Chronic,  with  No  Acute  Phase. — G.   Bolognesi. 

Riv.  Osp.,  Sept.  30,  1913. 
Appendicitis,  Early  Operation  in. — C.  Metzlar. 

Xederl.  Tijdschr.  v.  Verlosk  en  Gynaek.,  Sept.  G.   1913. 
Childhood,  Use  of  the  Roentgen  Ray  in  tlie  Diagnosis  of  Obscure  Abdominal  Con- 
ditions in  Infancy  and. — John  Lovett  Morse. 

Jour.  Am.  Med.  Assn.,  Oct.  18,  1913. 
Chyliform  Effusion,  Two  Cases  of. — H.  A.  Lediard. 

Brit.  Jour.  Child.  Dis.,  October,  1913. 
Diarrhea,  Infantile,  One  Hundred  and  Seventeen  Cases  of.  Treated  by  Intestinal 
Implantation   of  the  Bacillus  Lactis   Bulgaricus  at  the   Babies   Hospital   of 
the  City  of  New  York. — Ralph  Oakley  Clock. 

Jour.  Am.  Med.  Assn.,  July  19,  1913. 
Diarrhea.  Summer,  of  Infants. — A.  Epstein. 

Med.  Klin.,  Sept.  21,  1913. 
Digestive  Incompetency  in  Two  Children  of  Two  and  Six. — E.  Wieland. 

Cor.-Bl.  f.  schweiz.  Aerzte,  Oct.  4.  1913. 
Dysentery.  Bacillary,  in  Infants. — W.  W.  Harper. 

South.  Med.  Jour.,  Oct.  1,  1913. 
Fetal  Peritoneal  Folds  and  Their  Relation  to  Postnatal  Chronic  and  Acute  Occlu- 
sions of  the  Large  and  Small  Intestine. — Joseph  Rilus  Eastman. 

Jour.  Am.  Med.  Assn.,  Aug.  30,  1913. 
Gastric  ilotility  in  Infants,  Influence  of  Variations  of  Diet  on. — M.  Ladd. 

Arch.  Pediat.,  October,  1913. 
Gastro-Intestinal    Disorders,   Influence   of    Atmospheric   Conditions   on   Mortality 
of  Infants  Sufl'ering  with.— A.  S.  Bleyer. 

Am.  Joub.  Dis.  Child.,  November,  1913. 
Heat  and  Summer  Diarrhea. — J.  Zahorsky. 

Am.  Jocr.  Dis.  Child.,  November.  1913. 
Hernia  in  Infancy,  Treatment  of. — J.  P.  Houghet. 

Arch.  Pediat.,  October,  1913. 
Ileocolitis,  the  Nature  of,  from  an  Etiologic  Point  of  View. — C.  G.  Grulee. 

Jour.  Am.  Med.  Assn.,  Sept.  27,  1913. 
Infant  Disemboweled   at   Birth. — Appendectomy  Successful. — Edward  N.   Reed. 

Jour.  Am.  Med.  Assn.,  July  19,  1913. 
Intestine,  Case  of  Congenital  Stenosis  of  the. — K.  Stolte. 

Monatschr.  f.  Kinderh.,  1913,  xii.  No.  6. 
Megacolon. — A.  Mamrot. 

Arch,  de  med.  d.  enf.,  October,  1913. 
Pyloric  Obstruction,  Roentgen  Ray  in. — L.  R.  DeBuys. 

Am.  Jour.  Dis.  Child.,  November,  1913. 
Radiographic  Studies  of  the  Gastro-Intestinal  Tract  in  Infants. — Henry  Dwight 
Chapin. 

Jour.  Am.  Med.  Assn.,  Oct.  18.  1913. 
Roentgenoscopy,  Value  of,   in   Study  of   Chronic  Appendicitis   and   Inflammatory 
Conditions,    Both    Congenital    and    Acquired,    About    Cecum    and    Terminal 
Ileum. — A.  W.  George  and  I.  Gerber. 

Surg.,  Gynec.  and  Obst.,  October,  1913. 
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RESPIRATORY     SYSTEM 
Bronchitis   and    Pneumonia    in    Voiin^'   <  liildioii.   Hot   Batlis   in   Treatmonl   of. — 
Arneth. 

Deutscli.  iiu'd.  Wchnschr.,  Sept.  25,  1913. 
Empyema,  Pleural,  in  Children,  Results  of  Operative  Treatment  of. — r.  Werner. 

Deutsch.  Ztsehr.  f.  Chir..  September,  1913. 
Intubation  in  Membranous  Croup. — W.  Masou. 

Kentucky  :\Ied.  Jour.,  Oct.  15,  1913. 
Mediastinal  Lymph-Node.  Rupture  of.  Into  the  Bronchus. — A.  L.  Goodman. 

Jour.' Am.  Med.  Assn..  Oct.   IS.   1913. 
Pleurisy  with  Effusion,  Intrapleural  Injection  of  Epinoplirin  in  Treatment  of. — 
E.  S.  Volkova. 

Pediatria,  1913.  iv.  No.  6. 
Pneumonic    Lesions.    Character    of,    Produced    by    Intrabronchial    Insufflation    of 
Virulent  Streptococci. — M.  Wollstein  and  S.  J.  Meltzer. 
Jour.  E.xper.  Med.,  November,  1913. 
Pneumonia.  Relapsing,  in  Young  Children,  Four  Cases  of. — R.  R.  Armstrong. 
Brit.  Jour.  Child.  Dis..  October,  1913. 

CIRCULATORY     SYSTEM 
Anemia,  Leishman's,  Recovery  from. — G.  Caronia. 

Ztsehr.  f.  Kinderh.,1913.  viii.  No.  6. 
Blood,  the  Elements  of  the. — P.  P.  Eminet. 

Pediatria,  1913.  iv.  No.  3. 
Heart  Valves,  Changes  in,  in  Seventy-Eight  Per  Cent,  of  Twenty-Seven  Cases  of 
Acute  Infectious  Diseases. — L.   C'zirer. 

Virchows  Arch.  f.  path.  Anat.,  1913,  ccxiii,  Nos.  2-3. 
Hemorrhagic  Disorders,  the  Treatment   of. — Thomas  B.   Cooley. 

Jour.  Am.  Med.  Assn..  Oct.  4.  1913. 
Leukocyte  Inclusion  Bodies,  Dohle's,  Not  Peculiar  to  Scarlet  Fever. — M.  Massini 

Med.  Klin.,  Oct.   19,   1913. 
Pericarditis,  Rare  Forms  of. — G.  Singer. 

Med.  Klin.,  Sept.  21,  1913. 
Purpura,  Familial;   Three  Cases. — M.  Cousin. 

Ann.  d.  med.  et  chir.  inf.,  Oct.   1,   1913. 

NERVOUS     SYSTEM 
Chorea,  Hereditary,  with  Report  of  Case. — W.  A.  Boyd. 

Boston  Med.  and  Surg.  Jour.,  Nov.  6,   1913. 
Epilepsy  in  Children  Suffering  from  Infantile  Cerebral  Palsy.  Role  Which  Hered- 
ity Plays  in  Inducing. — L.  P.  Clark  and  E.  A.  Sharp. 

Jour.  Nerv.  and  Ment.  Dis.,  October,   1913. 
Epilepsy,  Operative  Treatment  of. — L.  Bornhaupt. 

Deutsch.  Ztsehr.  f.  Chir.,  September,  1913. 
Epilepsy,  Operative  Treatment  of;   Thirty-Two  Cases. — F.  Ranch. 

Beitr.  z.  klin.  Chir.,  July,  1913. 
Epilepsy,  Serotherapy  of. — A.  G.  Gaspar. 

Semana  med.,  Sept.   11,  1913. 
Epileptic  Dementia. — R.  Benon  and  A.  Legal. 

Rev.  de  med.,  September,  1913. 
Epileptics,  Abnormal  Psychic  States  in. — A.  Miinzer. 

Berl.  klin.  Wchnschr..  Sept.  29.  1913. 
Feeble-Minded  as   Revealed  by   Binet-Simon.  Measuring  Scale   for  Intelligence. — 
E.  E.  Liggett. 

Kansas  ^Med.  Soc.  Jour..  October,  1913. 
Hydrocephalus.     Chronic    Internal.    Transillumination    in    the     Diagnosis     of. — 
J.  V.  Bokay. 

Jahrb.  f.  Kinderh.,  October.  1913. 
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Hysteria  in  a  Child,  Unusual  Case  of. — 1.  Engel. 

Ztschr.  f.  Kinderh..  1913.  viii,  Xo.  6. 
Idiocy,  Amaurotic,  Histopatholog}-  of. — E.  Frey. 

Virchow's  Arch.  f.  path.  Anat.,   1913.  ccxiii,  Xos.  2-3. 
\'on  ^likulicz'  Disease — Further  Studies. — William  Lintz. 

Jour.  Am.  Med.  Assn.,  Nov.  1.  1913. 
Muscular  Atrophy,  Case  of;  Aran-Duchenne  Type. — P.  I.  Fedoroff. 

Pediatria,  1913,  iv,  Xo.  G. 
Myelitis,  Transverse,  Secondary  to  Cancerous  Degeneration  of  Persisting  Thymus. 
— A.  Roccavilla. 

Riforma  med.,  Oct.  4,  1913. 
Xeuroses  and  Psychoneuroses  of  Children :  ^lode  of  Development  and  Treatment. — 
B.  Rosenbluth. 

Med.  Rec,  Xov.  8,  1913. 
Paralysis,  Congenital  Spastic,  Early   Operative   Treatment   of. — P.   Redard. 

Ann.  de  m6d.  et  chir.  inf.,  Oct.  1,  1913. 
Paralysis  in  Children,  Operative  Treatment  of. — F.  J.  Fassett. 

Xorthwest  Med.,  October,  1913. 
Preneurasthenic  and  Preinsane  Conditions. — Ross   Moore. 

Jour.  Am.  Med.  Assn.,  Aug.  30,  1913. 
Psychic  Abnormalities  of  Children,  Causes  of. — E.  Lazar. 

Ztschr.  f.  Kinderh.,  1913,  viii,  Xo.  6. 
Spasmophilia,  Magnesium  Sulphate  in  Treatment. — X.  Beren.l. 

Monatschr.  f.  Kinderh.,  1913,  xii.  Xo.  (!. 

GENITO-URINARY     SYSTEM 

Kidneys,  Deformity  of  the,  in  Infant. — K.  Buday. 

Virchows  Arch.  f.  path.  Anat.,  1913,  ccxiii,  Xos.  2-3. 
Kidneys,  Xormal,   Misplaced. — F.  Lejars   and  H.   Rubens-Duval. 

Rev.  de  chir.,  October.   1913. 
Xephritis,  Acute,  Report  of  a  Case  of,  in  an  Infant  with  Congenital  Heart  Dis- 
ease.— H.  M.  McClanahan. 

Jour.   Am.  Med.  Assn.,  Sept.  27,   1913. 
Xephritis  in  Children,  Mild  Chronic;   Two  Cases. — I.  V.  Stavsky. 

Pediatria,  1913,  iv,  Xo.  6. 
Precocious  Menstruation. — F.  P.   Gengenbach. 

Jour.  Am.  Med.  Assn.,  Aug.  23,  1913. 
Stricture,    Congenital,    of    the    Prostatic    Urethra    with    Bladder    Hyperplasia, 
Urethral    Dilatation    and    Multiple    Abscesses    of    Both    Kidneys. — Wm.    H. 
Jordan. 

Jour.  Am.  Med.  Assn.,  July  26,  1913. 
Urinary  Lithiasis  in  Infancy. — A.  X.  Collins. 
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